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PROUD COMPANY... 


The names shown here are famous throughout the motoring 


world. Mintex — having its own share of fame —is proud to be associated 


with them; they are the names of vehicles produced by manufacturers who 


fit Mintex as original equipment. 
For complete reliability you can depend on 4 EX (vutea®) 


MINTEX BRAKE & CLUTCH LINERS are manufactured by BRITISH BELTING & ASBESTOS LTD., 
CLECKHEATON, YORKSHIRE and are obtainable from all Mintex Service Depots and stockists. 
B.B.A. are also the manufacturers of SCANDURA, the original P.V.C. fireproof conveyor belt. 
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<pkmuan FOUR, FIVE, SIX AND EIGHT SPINDLE 
4 AUTOMATICS provide production engineers 


with new opportunities to increase output and lower costs 


capacity Fe bar capacity 


28” bar * 42” bar 


capacity ~ capacity 


Fast producing Wickman Multi- 

spindle Automatics can now be Wickman 28” Six Spindle 
applied to a wider range of jobs Bor Automatic 
than ever before. The tooling 

opportunities can be easily visual- 

ised from the illustrations above. 

The Wickman patent auto-setting 

mechanism is incorporated in all 

machines of the range and altera- 

tions to tool feed strokes and bar 

feed are accomplished without 

cam changing. The full fast 

approach stroke is unaltered by 

this mechanism, setting up is 

simplified and change-over time 
reduced—that’s why these auto- 

matics can be considered for short 

run jobs as well as long runs on 

one component. 


Wickman 5-spindle automatics are also available for chucking work in 5” and 6” capacities. 


WICKMAN COVENTRY 


LONDON BRISTOL BIRMINGHAM MANCHESTER 
LEEDS GLASGOW NEWCASTLE BELFAST 
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A GIANT KIRKSTALL BOGIE 


GROSS VEHICLE WEIGHT 85 TONS TWIN I4’ TYRES 
WEIGHT ON BOGIE TYRES 35 TONS OVERALL WIDTH 10’ 3’ 


KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone: Horsforth 2821 
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& John Brown Ltd., Sheffield. 
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industrial engine develops 96 at 1200 
is equipped with the Rockford clutch and 


L OC KT, 
SPECIALISATIO 4 


ARS 
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a new Thompson series 
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INDICATORS 


This sketch of a car on a steering pad shows the dial indicators for front wheel angles. The transit 


is used to measure rolland rear drift angles. 


I: Causes of over- and under-steer. Introduction 


enh the terms over-steer and under-steer 
were unknown twenty years ago, most people today 
have a fairly good idea of what they imply. Many of us 
were familiar with their cruder manifestations, such as 
the uncontrollable swaying of the back of the car when 
a sack of potatoes was carried on the luggage grid, or 
the car which refused to corner fast no 
matter how much the steering wheel was 
lugged round; most of us equally had 
no idea of what was really happening 
and what caused it all. 


The first published information about 
the characteristics of the pneumatic tyre 
which led to such behaviour appeared in 
the S.A.E. Journal for February 1935, 
when the famous paper by R. D. Evans 
was printed, and the latest version of 
the everlasting triangle was presented to 
us—the struggle between ‘enveloping 
power’, cornering power and durability. 
A good deal more is known about tyres 
today than then, but although sizes, rim 
widths and inflation pressures have all 
changed, the fundamentals (like this 
particular version of the triangle) are 


unaltered. 


But the tyre behaviour is only half the 
story, and it was some time further still 


widely. Roll centres, roll axis, roll stiffness, centre- 
of-gravity height and fore-and-aft position all affect 
the angle of roll of the car for a given degree of 
cornering, and the angle of roll is only one of the many 
characteristics which determine whether under- or 
over-steer will be present, and in what degree. The other 
major characteristics are the geometry 
of the front and rear suspensions, 
affecting the attitude of the different 
wheels in relation to the road, and the 
weight transference at both ends of the 
car caused by the centripetal accelera- 
tions. 

It may be as well here to clarify the 
method of denoting the severity of a 
turn which is being negotiated. This is 
now universally known by the pro- 
portion of g, the acceleration due to 
gravity, which this centripetal accelera- 
tion assumes. For instance, if v be the 
vehicle speed in ft./sec. and r the radius 
of the turn in feet, then the centripetal 
acceleration is well known to be ! ft./ 
sec.2 and if = is say, 0°5, then the 
sideways acceleration, or severity of 
the turn is 0°5 g. Using a radius of 
turn of 108 ft. which is the largest 
standard on the steering pad on the 


If O, is greater than 


the centre of 


before all or even most of the implica- the circle about which the car is turning then for a O-Sg turn v’=0°5 x 32:2 x 
will lie to the right and the var will 
tions of tyre behaviour, as affected by understeer. If 0, is less than Ox, the 108 =1738°8 and v is 41°7 ft/sec. or 


the car properties, were grasped at ll 


reverse is the case, 


28°4 m.p.h. 


AUTOMOTIVE PRODUCTS COMPANY LTD., LEAMINGTON SPA, ENGLAND 


Thompson 
Self-adjusting 


STEERING ROD 


ASSEMBLY 
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“‘Well . . . busy enough trying to 


line up supplies.”’ 


“| know, it’s a bit like that, these 


days. Still, some things are 


easier... twist drills, for instance.”’ 


“Oh! . twist drills... never 
bother to line them up at all — 
Monks & Crane carry such phenomenal 


stocks."’ 


BRITAIN’S FOREMOST DISTRIBUTORS 


MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 


London Office : 

295 EUSTON ROAD 
LONDON, N.W.I 
Tel: EUSton 53!1 (3 lines) 


Grams: Emancee, London 
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Head Office: 

STANHOPE STREET 
BIRMINGHAM, 12 
Tel: Calthorpe 1381 (5 lines) 
Grams: Emancee, Birmingham 


“Fantastic, isn’t it? Get 
anything from stock. 


Why, only the other day...” 


Manchester Office : 

MANCHESTER OLD ROAD 
RHODES, MANCHESTER 
Tel: Middleton 3654 (3 lines) 
Grams: Emancee, Middleton, Manchester 
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— when applied to the latest products of 
British Industries, implies new conceptions, 


new materials and often new technology. 


Our latest development in Metal Finishing 
Technology is the BONDERIZING “SS” 


Process which is assisting the cold forming 


of Stainless Steels, and similar materials. 


In twenty-five years we have accumulated a 
great deal of experience, and its associated 
“Know-How”, in the industrial application 
of Phosphate and allied Coatings. Our Metal 
Finishing Processes in the BONDERIZING, 
PARKERIZING, PARCO-LUBRIZING 
and PYLUMINIZING ranges now number 
twenty-two, and are in daily operation in 


over 1500 plants throughout the British Isles, 


One of them is almost certain to be the 
answer to that problem that’s hothering 


vou. Why not consult us ? 


BONDERIZING — Bonds Paint BONDERIZING — Assists the 
to Metai Surfaces. Cold Working of Steel. 
PARKERIZING — Rustproofing Process. 
PARCO-LUBRIZING — Reduces PYLUMINIZING ~~ Bonds Paint 


Wear on Bearing Surfaces. to Aluminium. 


THE PYRENE COMPANY LIMITED — METAL FINISHING DIVISION 
Great West Rd., Brentford, Middlesex. Telephone EALing 3444 
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THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 
of chassis. 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and _ roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 

End-location adjustable. 

Larger angular movement. 

Very compact box. 

For fore-and-aft or transverse layout. 

Trunnion or spigot mounting alternative 
on heavy types. 


ADAMANT 
ENGINEERING CO. LID. DALLOW ROAD, LUTON 


Sole proprictors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Velegrams; ADAMANT, PHONE, LUTON 
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BODEN WORKS 


DUALLOYS LIMITED 
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Since ordering Desoutter Tools, writes a 
customer, / have had no peace. Your young 
men are all over my Works asking questions 
and offering advice. They refuse to give me 
the instruments I ordered but insist on in- 
venting new Desoutter Tools which they say 
will save me a packet. My loyal workpeople 
are now so interested in Desoutter Tools that 
they spend half their time looking for new ways 
to use them. I myself le awake at night doing 


the same thing. I cannot speak too highly of 


your Wonderful Service and I wish I had 


never got in touch with you in the first place. 
Yours faithfully, 


Desoutter tools put power into your hands 


Desoutter Bros. Limited, The Hyde, Hendon, London, N.W.9 Telephone: Colindale 6346 (5 fines) Telegrams Despnuco, Hyde, London 
CRC 242 
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THE MOSS GEAR CO. LTO 
CROWN WORKS. TYBURN. BIRMINGHAM. 24. 
Phone ERDington 1661-6 ‘Grams"Mosgear Bham* 
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ARDOLOY~— A Btu. PRODUCT 


Unexcelled for positive or negative rake cutting. 
Made in nine grades to suit various requirements. 
Quality maintained by continual test. 

We shall be glad to carry out tests in  user’s 
works on their material. 


A large and carefully selected stock of standard 
tools of generally used types and sizes is available. 
We also stock face milling cutters with Ardoloy- 
tipped teeth 2” to 12” diameter. 
We quote for special tools, reamers, etc., to deal 
with any specific work. 
Our specialists advise on 
the most suitable grade for 
cutting various materials, 


Full details available from 


Ardoloy Sales Department, 


Head Works. 
Phone: 88781. Ext 26. 


SOLE DISTRIBUTORS : 


ALFRED HERBERT LTD 


COVENTRY 
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How are you fixed for GLINPS? 


If you are having trouble with clips, bring your problem to us. We 
show here a few varieties, but these, mark you, are only a very 
small selection from our range of thousands of CLIPS...in every 
possible shape, size and quantity — in phosphor-bronze, brass, steel, 
stainless, plated ... for every trade and profession. 

And if you want a ‘special’ let TERRY'S Research Department 
design for you — after all, we've got 98 years’ experience behind us. 


Sole Mokers : 


HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists) 
BIRMINGHAM LONDON MANCHESTER 


and 5 very 
popular ‘numbers’ 


80 and 81 — general utility clips 
— for tool racks, etc., from }” to 
2” from stock. 


300 — an exceptionally efficient 
drawing board clip, 5/- a doz. 
{inc. p.t.) from stock. 


257 — a useful clip in black 


enamel, from to 14”. 


1364 aclip for kitchen cabinets 
— rustproof finish. 


Really interested in springs? 
This book — Spring Design and 
Calculations — packed from cover 
to cover with spring data, is yours post 
free for 12/6. 


16 
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PATTERN 
FOR PROSPERITY 


There is no easy road to increased productivity in the heavy engineering industries — 
the modern facilities of materials handling and flow-line techniques seldom apply. 
Characteristic long machining times, however, frequently offer an opportunity for 
higher output by the application of new metal cutting techniques, and Wimet 
carbide tools are providing the means. 

Carbide tools not only speed cutting on conventional materials, their use makes 
possible the machining of hitherto unworkable materials, so assisting British heavy 
engineering industries to maintain their position in the forefront of progress and 
development. 


WICKMAN of COVENTRY 
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SERVING THE AUTOMOBILE INDUSTRY... 


ower in the workman’s hand is the key to faster production. 
That power is applied with the greatest efficiency through 
the medium of CP tools. The Consolidated Pneumatic 
organisation offers to manufacturers an outstanding selection 
of top performance drills, grinders, screwdrivers, nut- 
runners, studsetters, impact wrenches and production line 
equipment. Whether you use compressed air, Hicycle 
electric or Universal electric power there are fine CP tools 
of all classes for your job. Descriptive literature is always 
available on request. 


FOR THE RIGHT APPROACH . . . THE RIGHT EQUIPMENT 


CONSOLIDATED PNEUMATIC TOOL CO. LTD J LONDON & FRASERBURGH 


Rez. Offices: 232 Dawes Read, London, S.W.6 Offices at Glasgow * Newcastle Manchester Birmingham Leeds Bridgend Belfast 
Dublin Johannesburg * Bombay Melbourne Paris Rotterdam * Brussels Milan and principal cities throughout the World 
18 AUTOMOBILE ENGINEER, May 1953 
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The five-stand tandem cold-reduction mill at Ebbw Vale. The strip is coiled as it 
emerges, and after further processing is dispatched as cut-up sheets of tinplate. 


RICHARD THOMAS & BALDWINS LIMITED 


DIAPHRAGM “Acals 


cpendable under 
all conditions 


Whether it be fitted to a car 
flitting through the English 
countryside or a lorry hauling 
stores in the heart of Africa, it is 
all the same to a Romet Water 
Pump Seal, which continues to do 
its duty with faithful and lasting 
service. Romet Seals are fitted 
to every type of vehicie from the 


lightest car to the 5 lorry. 


ah 


SUPER OIL SEALS & GASKETS LTD., Factory centre, BIRMINGHAM, 30. 
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Syndcom ie 


Automatic 
Lubrication 

soon pays 
for itself! 


“INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic ’ Lubrica- 
tion it begins to pay for itself! First, it saves up to 75% on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 
lubricates up to 40 bearings at periods controlled by mileage. As a 
result, maintenance and replacement time and costs are kept down to 
a minimum, 

But besides all that, *Syndromic’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10% ! 

It's obvious that * Syndromic’ lubrication soon pays for itself ! 

Ask for a Tecalemit technical representative to call and discuss the 


‘Syndromic system with you, 


ys The Authority on Lubrication 
) PLYMOUTH, ENGLAND 


1416 
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THE GENERAL ELECTRIC CO. LTD, MAGNET HOUSE, KINGSWAY LONDON, 


AUTOMOBILE ENGINEER, May 1953 


WC 2 
| 
23 


Cliff's 
work 

IS 
worth 
looking 
into! 


WE LIKE TO THINK that this photograph of Cliff Jones reflects the infinite amount 
of skill and patience he possesses. As an inspector, Cliff enjoys an abundance of 
these attributes. His job is to examine work for flatness and straightness, as well 
as for surface imperfections, Visual inspection is only one of many types of 
examination meticulously carried out day and night by Cliff and other experienced 
inspectors. There's too much at stake to risk passing even the slightest flaw.... 

For well over a century we have manufactured hot and cold rolled strip, sheets, 
and sections (mavimum width 32", minimum thickness 0015") to all specifications 


and for all purposes. Your enquiries are invited. 


Haber MOM sree strip 


meets the most exacting requirements 


J. J. Habershon & Sons Litd., Rotherham. Telephone 2081 (6 lines) 
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THE BEARING FORUM No. 3 


Another type of bearing we make is the Angular Contact Ball Bearing 
which is suitable for journal load, and thrust load in one direction. To 
obtain the necessary contact angle for the bearing to carry substantial thrust 
load, a large amount of diametric slackness is provided. Used in pairs and 
adjusted to take up the slackness, these bearings can take journal and thrust 
loads in any proportions. To avoid the need for adjustment when fitting, 


we can supply them paired together as units, enabling the inner and outer 


races to be clamped firmly endways. 
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ANGULAR CONTACT 
"BALL BEARING 


THE HOFFMANN MFG. CO, LTO,, CHELMSFORD, ESSEX 
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MOULDED BRAKE LININGS 


The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.1. Tel: GROsvenor 60 
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it takes a 


to come as clean as this— 


—one good reason why every CAPASCO Lining is moulded 


Every trace of grease can be removed by normal degreasing methods. CAPASCO 
Moulded Linings are impervious to oil and grease mainly due to their uniform texture 
which is illustrated by the micro-photographs. Woven Linings are absorbent and should 
be discarded but CAPASCO can be cleaned 

and put back into service with the assurance 

MOULDED 

of full efficiency. In addition, the other 
special features of CAPASCO are :— Dimen- 
sional Stability—-High Mechanical and Impact 
Strength Rapid ‘ Wet’ Recovery—Extreme 
Resistance to Frictional Fade—Uniform Wear These micro-photographs of a Woven Lining 


and of a CAPASCO Moulded Lining show the 


to ‘Wafer’ Thickness—Non-Abrasive to Brake very striking difference in texture. It is this 
homogeneous structure of a Moulded Lining 

Drums — Suitable for Medium and Heavy Duty which is basically responsible for the excel- 
lent overall characteristics. 


Application involving High Temperatures. 
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he Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.!. Tel: GROsvenor 6022 ae 
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The bearing assembly illustrated can be 
supplied as a high precision type suitable 
for gear boxes etc., or as a commercial 
type for lighter duty applications 


Please state application when sending 


us your enquiries. Our Technical department 
will advise on the type most suitable to 


your individual requirements. 


| 
Dhone knottingley 3201254 


| 
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This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 
tion and replaced every 8/10,000 miles. It provides a permanent 
installation for coupling into a by-pass oil supply system and the 
filtering element can be replaced without disturbing pipe connec- 


tions. Sump oil is filtered on an average of ten times an hour. This 


means less motor wear and longer motor life —the objective of 


every motor manufacturer. 


AIR CLEANERS ° AIR SILENCERS + CRANKCASE 
BREATHERS CAR HEATERS FUEL PUMPS 
SPEEDOMETERS * GAUGES - INSTRUMENT PANELS 
OIL FILTERS * THERMOSTATS - SPARK PLUGS 


WINDSCREEN WIPERS - DIE CASTING 


AC-DELCO DIVISION OF GENERAL 
MOTORS LTD., DUNSTABLE, BEDS. 


We'll gladly help when you plan a new design or modify an existing one. Write to: 
AC Technical Bureau, 54 The Butts, Coventry; or ‘phone Coventry 61747. and Southampton, Hants. 
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SPEEDICUT WORKS - CARLISLE ST. EAST - SHEFFIELD 4 
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CLAYTON DEWANODR 


Installations in London 
and the Home Counties, by 
UNIVERSITY MOTORS LTD. 
Lots Road, London. S.W.10 = 


@ ADAPTABLE AS SHOWN IN DIAGRAM. 
@ FULLY AUTOMATIC. 
@ BELT DRIVE. 


24pt.with AP/VAC. Valve. |36pt. with Valve. }60pt. j6 way return, 
CLAY TON DEWANODRE C 
Jitanic Works 


AUTOMOBILE ENGINEER, May 1953 


| 24pt, 36pt. 
& 2 
48pt. 72pt. 
32 


PLAIN BEARINGS 
not plarr subject 


... but they're a subject to which Glacier have devoted thirty years, a large research 
organisation, a first-rate plant and a quite exceptional labour force. World-renowned 


engines use Glacier Bearings. Thin-wall and thick-wall too... 


REGD. TRADE MARK 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX 
MAKERS OF GENUINE THIN-WALL BEARINGS AND THICK-WALL BEARINGS 
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Mote power to the workes’s Show’ 


* “HIGHER INDUSTRIAL PRODUCTION 
WITH ELECTRICITY” 


Higher 
Industrial Production 
with Electricity 


LIGHTING IN INDUSTRY” 


MATERIALS HANDLING 
IN INDUSTRY” 


* “ELECTRIC RESISTANCE HEATING” 


BOOKS ON 
Industrial Productivity 


| gecnaaions is one of the vital problems | “ Materials Handling in Industry ” shows 
affecting Britain today. One way to in- | the way to increased productivity by im- 
proved handling; and “ Electric Resistance 
Heating” indicates where, and how, this 
unique method of producing heat without 


crease productivity is to put POWER at a 
man’s disposal; and the best way to do this 
is with electricity. 
As a contribution to the solution of this | combustion can be applied. 

problem, the British Electrical Development The post-free price of each of the books is 
9/- and copies can be obtained from the British 
of books for management and executives in | Electrical Development Association, 2 Savoy 
Industry. The first four are now available : | Hill, London, W.C.2, or from your Electricity 
“Higher Industrial Production with Elec- | Board. 
tricity * describes a wide variety of modern The Association has produced a film 
called “* A Case for Handling” which illus- 
ates by practical demonstration the vital 
shows how lighting can affect individual out- 

: Ubegt part that improved materials handling can 
put, how its effectiveness can be assessed, play in all industries. Itruns for 32 minutes, 
and how improvements can be made; and is available on free loan. 


PRODUCTIVITY 


| 
| 


Association is now publishing a new series 


production methods ; * Lighting in Industry” 


ty, 
tl 
Whitt 
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Nigh ter The Holroyd ‘‘F’’ Type Series of worm reduction units, made in 


three sizes for the transmission of |/8 to 2 H.P. have their casings 
made in die cast aluminium alloy construction. Overall weight is 
therefore reduced to a minimum and cooling capacity is increased. 


t ha i * * Good deliveries can now be made of many sizes 
of our totally enclosed worm reduction units, 
both in the “F” Type series and in the larger 

units. Standard ratios 73/1 to 60/1. 


JOHN Holroyd & CO. LIMITED 


MILNROW, LANCS TELEPHONE : MILNROW 55322 


ant 
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Positive 
brake linkage... 


. . ensures more positive braking, and the 

M.M.D. Spring Loaded Clevis 

Joint is the finest solution to the 

problems of “sloppy’’ brake linkage and 

repeated adjustment. Wear, 

slack and rattle on all mechanically- 

operated linkages can be eliminated 

throughout the life of the car with the aid of 

this rationalized clevis joint. Avail- 

able to suit all requirements of the Motor 
Industry. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 
PARKER STREET WORKS - PARKER STREET - BIRMINGHAM 16 


R.& W 
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FOREIGN & COLONIAL DISTRIBUTORS OF MATERIAL 
ENQUIRIES TO Me IN BULK FOR GT. BRITAIN 


H JACKSON LID. — LAVAS J. A. NORDBERG LTD. 
OAKENCLOUGH, GARSTANG. poy 171, QUEEN VICTORIA STREET, 


Prince Charles Edward, the “* Young Chevalier”, was the outstanding figure of 
one of the most romantic episodes in Scottish history. Among many dramatic 
moments during the "45, one must include his appearance in Edinburgh, where 
on September 16th heralds proclaimed James VIII and Charles Prince Regent 
at the Market Cross. Skirting the Castle, which was garrisoned by regular troops, 
Prince Charles rode through the city to Holyrood Palace amid general acclaim. 
On his death and that of his brother Prince Henry Benedict, Cardinal Duke of 
York, the male line of the Royal Stewarts ended. According to the principle of 
sanistry, however, the chiefship of the Royal House passed, through George III 
and Queen Victoria, to the Royal House of Windsor and thus to our present 
beloved Sovereign Elizabeth. 


Re ntre Ww ti oun ries 
Limited 


NG TON GLASGOW felephone HALFWAY 3297] 
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‘SILVER FOX... He metal of the age 


Motor vehicle components and fittings made 
of Stainless Steel cause no anxiety to the owner 
the surface can never wear or peel off; the metal is 
stainless right through. There is no need to polish; 
STAINLESS just a wipe with soapy water and they come up 
STEEL bright and unspotted for the whole life of the car. 
“Silver Fox” Stainless Steels are now available tothe 
discriminating motorist in ever-increasing quantities. 


Registered Trade Marks 


Our colour photograph shows Hub caps by courtesy of the Ford Motor 
Company. Steering Wheel by courtesy of Wilmot Breeden Limited. 


SAMUEL FOX & COMPANY LIMITED 
Associated with The United Steel Companies Limited 
STOCKSBRIDGE WORKS Nr. SHEFFIELD ENGLAND 
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The ball-bearing of today gives a considerably higher performance 
than the ball-bearing of the past, and these increased demands 


make corresponding demands upon the grease employed. The 
Aeronautical Inspection Directorate and the petroleum companies 
test grease by the forthright method of testing its effect upon 
the durability of a ball-bearing running at high speed in an 
electrically heated oven ;—‘ the grease shall lubricate the 
bearing satisfactorily for not less than 1000 hours running.’ 


COMMENT In order to eliminate, or at 


least minimise, the effect of the bearing os a ‘ variable’, 
it is essential that the bearing is manufactured to very 
high precision limits. We are proud, therefore, to say 

that we have the distinction of supplying these test bearings. — 


ALL- BRITISH 


TRADE MARK 
FISCHER BEARINGS COMPANY LTD., 
WOLVERHAMPTON 

Fischer Bearings Company Ltd. and Timken-Fischer Stockists Ltd., 


Birmingham, are both subsidiaries of British Timken Ltd. 


SPEED PRODUCTION AT 


ARCHDALE specials are specially FORD MOTOR COMPANY LTD. 


designed for high production at low 
cost. They play a big part in the 
production of the new FORDSON 
MAJOR tractor and the illustration 
opposite shows a 3 way multi-drill 
engaged on cylinder blocks. Opera- 
tions include: REAR END, 9- ;” 
and 1- holes drilled and 3- 
holes drilled and reamed; SUMP 
FACE, 24- and 10-3” holes 
drilled. 


The lower illustration shows a 
second machine drilling the valve 
and water jacket sides of the block 
and the auxiliary drive bore. 


Our Technical Staff are always 
pleased to co-operate with you on 
the design of special machines to 
improve your own production. Our 
wide experience is at your disposal 
upon request. 


TELEPHONE : EDGBASTON 2976 (3 LINES) TELEGRAMS . ARCHDALE, BIRMINGHAM 
SOLE SELUNG AGENTS ALFRED HERBERT LTD. COVENTRY 
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Specially blended to give 


MAXIMUM 
ENGINE PERFORMANCE 


CLEVECOL SPECIAL is blended to produce the highest engine 


performance—greater power, more mileage, faster and smoother acceleration, and a 
lot more pleasure in driving! Clevecol Special is far superior to 


any petrol previously marketed. 


The Super quality Petrol distributed by 


CLEVELAND 


THE SPECIALISTS IN 


MOTOR SPIRITS 


CLEVELAND BENZOLE MIXTURE 


is a most excellent blend for smooth running and extra miles per gallon. 


CLEVELAND GUARANTEED 
the well-known general purpose spirit is superb value for engines which do not 
demand a premium grade. 
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Bogie and Roller Furnaces, Rectangular and Tubular Batch 

Furnaces, Bell Type Furnaces, Chain, Mesh Belt: and Continuous 
Conveyor Furnaces, Rotary Drum Furnaces, Pit Furnaces, Pusher 
Furnaces, Gravity Feed Furnaces, Air Circulating Ovens, 

Rotary Hearth Furnaces, Drying Ovens and Walking Beam Furnaces. 


Continuous Furnaces 


, The wide range of G.W.B. Furnaces, for Continuous Heat- 
o ‘Treatment includes one to suit almost every process. ‘The Rotary 
Hearth Furnace shown here, used for hardening crown wheels 
and pinions, has a rating of 76 kW in two zones, with maximum 
operating temperature of goo C, ‘The compact design saves floor- 
space; and the charge and discharge doors, being adjacent, 

allow loading and unloading to be done by one man. 


on every aspect 
of heat-treatment 


G.W.B. ELECTRIC FURNACES LTD. 
Dibdale Works, Dudley, Wores. Phone: 4284 


Proprietor GIBBONS BROS WILD-BARFIFLD FLECTRIC FURNACES LTD. 
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the cleanest - 
worker in ° 
industry 


< 


Gas is smokeless and dustless, makes neither 


soot nor ash—consequently it is relied on in 


many places where almost surgical cleanli- 


ness must be observed. Since gas does not 


ALY 


pollute the atmosphere, Mr. Therm has a 


clear conscience regarding fog. One of the 


unique advantages of gas is that it reaches 


full heat without any long warming up 


period. This, together with its economy, 


flexibility and cleanliness, explains why 


in factories all over the country, the most 


popular industrial worker is Mr. Therm. 


MR. THERM IN 
GENERAL ENGINEERING 


7 
Among the great variety of 7 
uses of gas are: general heat LY 
treatment, flame hardening, x 
annealing, tempering, case 

hardening, normalising, preheating, metal 
melting, core drying, forging, brazing, 


soldering, oxy-town gas cutting, steam- 
raising, water and space heating. 


Mr. Therm burns to serve you 


THE GAS COUNCIL GROSVENOR PLACE LONDON + SWI 
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to remind you 


—we serve the leading 
aircraft and automobile 
manufacturers. 


controls - fittings - cables 


BRITISH WIRE’ STOURPORT-ON-SEVERN. 


, 


i 


fitted in 1927 


unl ubric aled 


Compo 


esign and manulactur 
or Industry 


1925 Austin 12 in which 
ab 
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Ilustration by courtesy of 
Siemens Brothers & Co. Ltd. 


970 This type of 2%, Carbon 14% Chrome Steel is recommended for the highest duty work 
possessing the desired properties of deep hardening, a high resistance to abrasion together with the 
minimum amount of distortion in hardening. It also has the ability to withstand drawing in tempering 
after hardening over a much wider range of temperature than is normally permissible with standard 
alloy tool steel types. We also supply K. E. 961 14°, Carbon 14% Chrome Steel in cases where 
increased toughness is desired at the expense of a slight reduction in hardness. 


595 A finely made type of Oil-Hardening Alloy Tool Steel, hard, durable and of excellent 
torsional properties in the hardened and tempered state and possessing low distortion values. 
Eminently suitable for Cut-Thread Taps, Reamers, Gauges, End Mills, Broaches, Press Tools etc. 


(KXE) 672 The original universally known “Blue Line Die Steel’. An excellent oil-hardening low 
distortion General Tool room quality. 


637 A low temperature oil-hardening, non-shrinking quality possessing all those desirable 
features of a first grade tooi steel. 


All K.E. Tool Steels are supplied in the (x AYSE RE LLISO N() & CO. LT D.) 


annealed condition, carefully controlled 
both with regard to temperature and 


st suitab 
CARLISLE STEEL WORKS + SHEFFIELD ESTABLISHED 1825 
London Stock Warehouse: 


4, Pembridge Mews, Notting Hill Gate, W.11. Tel: KEN. 9062/3 
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SMALL TOOLS 


for qui 


quantity production 


THE SHEFFIELD TWIST MITED 
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SELF-LOCKING NUTS 


demonstrate their staying put power 
on the thoroughbred 


T. D. MIDGET 


Our illustration, reproduced by 
courtesy of the Nuffield Organisation 
shows Philidas nuts fitted in a vital 
position on the propeller shaft of the 
M.G.—T.D. Philidas nuts are also used 
to secure the front wings to the 
chassis. 

The M.G. Car Company use Philidas 
nuts in these vital positions because : 


@They are immovable, except with a 
spanner. 

@ Their efficiency is unaffected by heat, 
vibration, oll contamination or by 
repeated applications and removals. 

@They are manufactured entirely 
from metal, in one piece, and in all 


An advisory division including personal representation che usual thread sizes. 


by skilled technicians is at the service of engineers. 
Full information about this organisation will sent 
immediately on request to: 


PHILIDAS DIVISION OF WHITEHOUSE INDUSTRIES LIMITED 


Midland Area Office : FERRYBRIDGE - KNOTTINGLEY - YORKS. 
19 EATON ROAD - COVENTRY Telephones : Knottingley 320-1-2-3-4 
Telephone : Coventry 60457 Telegrams : Whitehouse, Knottingley 
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Coil, laminated and torsi 
_ Woodhead for every ty 


s. red by Toledo 
notive vehicle—with shot: blast 
required. We also supply Tine. 

implement manufacture. 


KANTLINK strc wasners 
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provided by your 
LOCAL GIRLING SERVICE AGENT 


will keep your car or commercial vehicle 


WAY OUT AHEAD 


* FACTORY LINED REPLACEMENT BRAKE SHOES 
REPLACEMENT DAMPERS 
HYDRAULIC SPARES Rubber seals, Hoses, Master and Wheel Cylinders 
GENUINE GIRLING SPARES factory trained personnel to fit them efficiently 


GIRLING LIMITED 
KINGS ROAD TYSELEY BIRMINGHAM 
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Not only asa fa: 
planning that w 


your engineers 


ness, superior « 
research and de 
demands with 


Manufacturers of Unb: 


UNSRAKO moke fast: 


this 


ut also as an essential in ¥6UF production 
with the most exacting réguirements of 
“h new amazing accuracy, terrific tough- 
trength, backed by UNBIRAIKO service, 
ont, they are helping to ful—E production 
oy of time, material most. 
 ediate delivery. Send for free samples, 

socket screws and special screws D. requirements, 


» engineers produce more and in every 
ustrial centre in the world, ne 


SOC KET SCREW CO. LTD. 
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EXHIBITION 
AND CONVENTION: 


OLYMPIA: LONDON 
_JUNE 8-18. | 


ADDRESS 


MATERIALS 
OF HIGHEST QUALITY 


MACHINES 
OF LATEST DESIGN 


FABRICATORS WITH 
NEWEST TECHNIQUES 


Allimportant British producers, moulders 
and fabricators of plastics materials, and 
those who supply raw materials or equip- 
ment, will be “At Home” to the world for 
the 2nd British Plastics Exhibition and 
Convention. Exhibits will include : 
Materials— synthetic resins, moulding 
materials, laminates, sheeting and other 
essential ingredients. 

Products— technical and industrial com- 
ponents, consumer goods, etc. 

Plant & Equipment — presses, extrusion 
machines, moulds and accessories, etc. 
The Convention, held simultaneously, 
will promote a broader understanding of 
the Industry and provide a progress 
report on recent developments. Write 


NOW for full details. 


MAIL THIS TODAY 


To the Exhibition Manager, 
BRITISH PLASTICS 


Dorset House, Stamford St., London, S.E.1. 


Please send me the 1953 Exhibition Brochure, 


Convention details, free season ticket, etc. 


AUTOMOBILE ENGINEER, May 1953 


— 
grea splay 
2 
4 
; 
4 
- 
NAME 
FIRM 
P.E.22/2 
53 


| introducing SPRAYLOGICS 


-the Facts 


SPRAY 


INTING 


In the face of present day costs no industry can afford hit or miss methods of painting 

which waste paint and money —and result in bad finishes. Now, from their unrivalled 

experience, DeVilbiss:Aerograph make available the real “know-how” of spray 

finishing in a series of technical publications never before obtainable. These will enable 

you to check with certainty whether you are getting the most up-to-date efficiency in 

your paint shop. They will be supplied free on request — write at once to Dept. 6 P 
for your name to be put on the mailing list. 


No. 1 in a new series of publications 


Offered free to all interested in better painting and finishing. 


“THE ABC OF 
SPRAY PAINTING 
EQUIPMENT” 


» One hundred and forty-four questions 


and answers on the use, care and 
adjustment of all Spray Finishing 
Equipment. A uniquely helpful hand 
book covering practically every point 
arising in everyday 
spray finishing prac- 
tice. Make sure of 


your copy—ask now! 


DEVILBISS 


The SYMBOL (((EY377)\) of SERVICE 


Branches and Showrooms : LONDON 
BIRMINGHAM BRISTOL, GLASGOW MANCHESTI | 


The Aerograph Co. Ltd., Lower Sydenham, London, S.E.26 Telephone. Sydenham 6060 (8 lines) 


NT3542 
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Coming developments in transport—still beyond the horizon—will 
depend very largely upon the new alloys the metallurgist can supply 
to the engineer. As the addition of Molybdenum to many alloys 
permits higher operating temperatures, it will certainly be used more 


and more in the power units of the future. 


Climax furnishes authoritative engineering data on Molybdenum 


applications. 


99 Pinstone St. Sheffield 1 
Registered Office: 2-3 Crosby Square, London E.C.3 
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Two outstanding _, 
Vickers-Armstrongs 
British | Stratosphere Chamber 


Achtevements ... 


PHOTOGRAPHS BY COURTESY OF VICKERS-ARMSTRONGS LTD. 
WEYBRIDGE, SURREY. 


For this impressive structure—the largest of its kind 
in the world HOLDTITE Adhesives were chosen as being 
the best answer to problems which were very likely unique 
in contemporary constructional engineering practice. 
Capable of reproducing various atmospheric conditions, 
including low or high temperatures and pressures, this 
Stratosphere Chamber called for reliable thermal insula- 
tion bonded by adhesives with great elasticity and 
dependable ageing properties. The bonding had to stand 
up to many variations in temperature and to extreme 
vibration. That HOLDTITE Adhesives were used 
exclusively is convincing proof of their superiority. 


Whether the job is difficult or simple, experimental or 
commercial —we can provide the right adhesive to do it 
reliably and efficiently. Apply for details of our wide range 
of adhesives for the Aircraft, Automobile and other 
industries, without obligation. You are also invited to send 
samples of materials to be bonded, we will then advise the 
best adhesive to use. 


SURRIDGE’S PATENTS LTD. 


NEW WORKS CROYDON ROAD BECKENHAM KENT Telephone: Beckenham 0168 


The thermal insulation chosen for the Vickers- 
Armstrengs Stratosphere Chamber was 
Onazote, the expanded ebonite product of 
the Expanded Rubber Co. This insulation 
was bonded and fixed into position entirely 
with HOLDTITE Adhesives. For the high 
density pads below the cradle and stanchions 
HOLDTITE Black G.P. Cement was used, 
whilst a HOLDTITE Latex Cement Compo- 
sition was employed for the walls, roofs and 
main flooring. 
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These photographs show very 
forcibly what one o tor 
end a Lansing Gagnall truck 
can-do, 


the Lansing Bagnall 
Productivity Team keeps 
things moving... 


Lansing Bagnall 


No doubt you have costed your various processes 
very thoroughly but—and this is important—do you 
know what percentage is accounted for in the cost of 
movement of materials from reception to store, store to 
process, etc. When you see such an analysis you may 
get something of a shock, because reliable, independent 
authorities hardly ever find it is less than 15% of the 
cost of the product, and sometimes as high as 80°. All 
this expense dissipated in non-productive work ! ! 


Here’s something else to ponder on too! Without 
the right equipment, stacked storage is costly and some- 
times well nigh impossible. Frequently two-thirds of 
the floor space can be saved. 


It won't cost you anything to find out if your over- 
heads are unjustifiably burdened. Fill in, detach, and 
post the reply-paid postcard below. We will then show 
you what the Lansing Bagnall Productivity Team can do— 
what it is doing for many of the country’s leading 
Industrialists, and how it can help you in your own 
particular problem. 


the widest range of 
materials handling 
vehicles in the country 


Postage No Postage J 
will be Stamp necessary © 
paid by if posted in 


Led. Ireland. 


BUSINESS REPLY CARD 
Licence No. H.L.40 


LANSING: BAGNALL: LTD 
Kingsclere Road, 
BASINGSTOKE, Hants. 


Great Britain 
or Northern 


‘ 
— 
ER 
AU I wt ENGINEER, 


these are some of 
the members of the 
Lansing Bagnall 


MECHANISGED MUSCLE 


keeps the nation’s industry moving 


and these are some of the industries 
they serve. 


Please send me full details and specifications of Aircraft . Airlines . Boat and 


Shipbuilding . Brewing and 
PALLET TRUCKS TRACTORS and Coach Lines . Chemical 


Industry . Clothing Trade 
Cosmetics . Dairies . Docks 
and Installations . Electrical 
Engineering . Film Industry 
Food Trade. Fish Packers 
Government Organisations 
Hardware Industry . Laundries 
Machinery Manufacturers 
Motor Car Industry. 


TRAILERS 


Initials and Name 


Name of Company 
Address 


Nature of Business 


S.A. 2004 
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Se acs Ltd insist on 


“HARPER QUALITY 


lhe exhaust manifolds 
of the 


ag uat XK120 
are enamelled by 


HARPERS 


Harper quality covers iron 
castings, and also metal press- 
ings, machining, enamelling and 
other finishes and sub-assembly 


This remarkable car, with its world 
renowned performance, embodies all 
that is best in British engineering— 
Harpers are entrusted with the 
enamelling of the manifolds in a 
high quality, heat-resisting vitreous 
enamel. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 


LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1__ Tel.. TATE GALLERY 0286 
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E EVOLVED the ultra-duty bush which takes 
a high loading, with great durability. 


E REVOLUTIONISED engine suspension, 
providing resilience without which the modern 


high-compression engine is unbearable. 


E PIONEERED in Britain the rubber-to-metal 
weld to a standard of tenacity and durability 
that has never been surpassed. 


wi sy 
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E ORIGINATED the coil spring insulator, 
suppressing high frequency road-roar. 


E PERFECTED bushes for I.F.S. to a higher pitch 
of perfection than all the other manufacturers 


in the world put together. 


E DEVELOPED the Metalastik torsional 
vibration damper—‘tunable,’ sensitive, free from -~ 
metal-to-metal contacts, and with an all-round 


superiority to other types of crankshaft dampers. 


successes 
are based 
upon your 
problems 


: 
i 


hi eae axle shafts with new design 
and torsion-flow-forged 


/ Three optional 
transmissions 
The high-duty differential, showing enlarged 
splines on axle shaft; it is carried in a rigid 


and the most rugged 
| detail construction 


Using the same finely engineered axle-casing, 
specialized differential gearing and high-duty axle 
shafts, these ‘H’-series Timken-Detroit axles are 
available with three types of Hypoid final drives: 
single-reduction, Hypoid & helical double-reduction, 
and 2-speed Hypoid & helical double-reduction. 


All these transmissions are greatly improved in 
durability by the use of Hypoid bevels, and retain 
many typical Timken features in improved form. 


Track : 69)” with hydraulic brakes, 70” with air 
operated brakes. 
9.00 x 20 tyres on dual disc wheels, with 
12.2” spacing. 


Ratios : Single reduction: choice of 5?,6/,6% and 7}. 
Double reduction: choice of 7:3, 8:15 and 
9-15. 
al hubs are lon, d bronze- 
are hardened steel. 


Exclusive European distributors for 
The Timken Detroit Axle Co., Detroit, Michigan, U.S.A.:— 


AUTOMOTIVE PRODUCTS COMPANY LTD., 


BROCK HOUSE, LANGHAM STREET, LONDON, W.1, 
ENGLAND 


Hollow-ribbed differential carrier is stiffer, 
lighter and better looking. 


The forged high-carbon steel housing ; 
note rectangular-section extensions. 


‘ 
& 


IN 
GREAT BRITAIN 


aa 
RE 


STOCK 


With its high production rate, 25in. stroke Used on parts demanding fine finish and 
and hydraulic or close tolerances for straightness, roundness 
and concentricity, the BarnesdriL 224 gives 


up to 5in. diameter, 
mechanical actuation hone, the British-built 
Barnesdril 224 Honing Machine ensures an assured quality performance, unsur- 
accurate stock removal, uniform surface passed in production, greatly reducing 


finish, and unrivalled dimensional precision. costs. 
DETAILS GLADLY SENT ON REQUEST 
DEVONSHIRE HOUS 


BATTERSEA LONDON, W11 
PHONE BATTERSEA 8888 (8 lines 
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Reproduced by kind permission of Ross 
Ltd, (Optical and Scientific Instruments) 
e Reproduced by kind permission of 
Decca Radar Limited 


|P ERA How many expensive Radial 
Drills are tied up in your Works 
drilling holes of up to }” diameter 
in large Castings and Plate work, 


simply because your Machines of a 


smaller capacity have not the throat 


depth to accommodate the job? 


Every week more and more 
**PACERA' ‘Articulated Drilling 


Machines, providing a throat depth 


of 24” (and revolving worktable of 
24” square) are being used to break 


such bottlenecks in production 


lines throughout the world. 


Pacera Drilling Machines (from }” to |\" capacity) are manufactured 
at our own up-to-date specialised plant at Slough 


1. MODEL MF6. 3. MODELL 8B! 
(14° Capacity) Capacity) 


2. MODELM.B.3. 4, MODEL MFS 
Sales Offices and Showrooms : 


16, BERKELEY STREET, LONDON, W.! anew 
Telephone : MAYFAIR 6417 


Rathbone 2042 
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Photographs by courtesy of Pressed Steel Co. Ltd 


A G00 weld deserves — the finest body filling solder 


Only body tilling solders of guaranteed purity and 
consistency give the high standard of finish demanded 
in the automobile industry today. Enthoven solders 
are manufactured under rigid labora- 

tory supervision to meet the exacting 

requirements of the coach builder, 

Enthoven Tinmans, Blowpipe, Ingot and 

Solid Wire Solders are supplied to 

B.S. 219-1949 and to customers’ 

special specifications, Enthoven Body 


Solder is supplied in sticks to standard 


specifications or to special alloys. Entocene Solder 
Paint for pre-tinning on body work and for certain 
sweat soldering work is easy to use, clean and econom- 
ical in operation. Tricene Soldering 
Fluid for use with all soft) solders 
gives safe, vigorous tluxing without 
corrosive residue, 
Our technical advisers and laboratory 
staff are available for consultation. 
Technical data, descriptive literature and 


samples will be gladly sent on request. 


ENTHOVEN SOLDERS LIMITED, 89, UPPER THAMES STREET. LONDON, E.C. 4. 


£3613 
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The above photograph shows 
the machining of a mother-of- 
pearl button. The tool is of 
Cutanit Grade B which is ideal 
for such extremely abrasive 
conditions. 


TRADE MARK 


CEMENTED CARBIDE 


A METRO-CUTANIT PRODUCT 


NS LTE ‘J SAVILLE COLTD 
BRIGHTSIDE WORKS SHEFFIE ~~ | TRIUMPH WORKS SHEFFIELD 
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SIMPLE DESIGN—FEWER PA 
LESS WEAR 


REPETITIVE TRIPPING ACCURATE 
TO “A THOU” 


FOR SINGLE, DOUBLE OR DIS- 
TRIBUTION CIRCUITS yy We have used the National Acme (o., U.S.A., 
BREAK Snap-Lock switch with outstanding success on 
multi-spindle automatics and other machine tools we 


WATER, OIL AND DUST RESISTANT manufacture 
» \ THREE ALTERNATIVE MOUNTINGS Now, we are licensed to make the switch, so that it shall be 


. | SEPARATE ENCLOSURES FOR available to other machine tool makers, and for applications 
MECHANICAL AND ELECTRICAL Sm in equipment and industry of every kind, especially where 
SIDES WITHIN A SINGLE HOUSING im severe mechanical and electrical conditions obtain. 


ADE IN ENGLAND 


TOOLS 


Sole Agents in Gt. Britain: BURTON GRIFFITHS & CO. LTD, (Snap-Lock Division], 93 Albert Embankment, London, §.€.11. 


Phone: Reliance 3891/7 
Branches: BIRMINGHAM BRISTOL - CARDIFF - GLASGOW LEEDS MANCHESTER NEWCASTLE NOTTINGHAM 
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On virtually 
every British Car — 


Performance, good style and lasting 
dependability are some of the reasons for the 
continuing world-wide popularity of British 
cars. It is for these same reasons that 
Wilmot Breeden components and accessories 
are specified by virtually every 
manufacturer of British cars. 


WILMOT BREEDEN 


BUMPERS AND OVER-RIDERS «© DOOR | SDLES AND LOCKS « WINDOW WINDERS + ROOF LAMPS AND SWITCHES 
STEERING WHEELS RADIATOR AND HORN GRILLES ASH TRAYS BONNET HINGES BODY MOULDINGS 
BADGES AND MASCOTS «© LOCKIN 1 CAPS «© IGNITION LOCKS +- HYDRAULIC ELECTRIC EQUIPMENT 


WILMOT BREEDEN LIMITED - BIRMINGHAM +» LONDON «© MANCHESTER + GLASGOW 
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Home Sales Organisation for the 


MILD STEEL FLAT ROLLED PRODUCTS 
of 
RICHARD THOMAS & BALDWINS LIMITED 


and 


THE STEEL COMPANY OF WALES LIMITED 


comprising 


Sheets (Uncoated and galvanised) Welsh Charcoal Tinplate 


Tinned Sheets 


Coils 


Ternecoated Sheets 


Plates (-1181° to -75") 
Lead Coated Sheets 


Tinplate 


Terneplate 


Staffordshire Heavily 
Coated Tinplate 


Blackplate 


Enquiries should be addressed to:— 


RTSC Home Sales Limited 
Park Street London WI 


Telephone: Mayfair 8432 


Telegraphic Address: Homerold”’ Audley London 
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PROPELLER SHAFTS. 
AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED A Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 
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STEELS ENGINEERING PRODUCT LIMITED Ze 
Jo: EG 20/11/52 \, | 
It gives us to record that we are gatistie? with 
7 your propelle® snafts we use in numbers qn the 
; rail cranes: i 
: system provide? separate motors for each crane operation and 
sequent we use number > of your snafts for 4 
mission of torque from prime mover to generate’ and 
we puild cranes ¢ro™ 1 ton capacity up %° 20 tons 
: anid we use number of your propette? 
snafts in each» crom 2 up as many as 9 shafts 
| yne pardy gpicet needle pearins properle® cnafts with 
univers?) joints ere very guitadle to ovr pur pos? and give 
genera} to the many thousands of coles erene 
users more than 100 countries the worlds 
You are at yiperty to use this jerter an any way you 
JAMES F “ALES pIRECTOR: } RT 
1 | en 
—. 


CLOSER TO CANADA 


through 


At the Canadian International Trade Fair 
in Toronto — June 1 to 12, 1953 — eight 
British publishers, including the publishers 
of AvuTomMoBILE ENGINEER, will pool their 
staff a combined 


resources to create and 


exhibit of trade and technical journals — 
all on a single stand. 


This teaming up of business competitors in a common effort will do much to 


increase Canadian demands for British products and equipment. 


Recognising the great variety of interests covered by this market, the 
display will include publications in a wide range of industries which will 
represent, both editorially and through their advertisement pages, thousands 


of British manufacturers and exporters. 


These journals will be exhibited: 


THE AEROPLANE 
AIRCRAFT PRODUCTION 
ARCHITECT & BUILDING 
THE AUTOCAR 
AUTOMOBILE ENGINEER 
BRITISH AUTOMORILES OVERSEAS 
BRITISH ENGINEERING 

BRITISH PLASTICS 

BUS & COACH 

CABMA REGISTER 

THE CHEMIST & DRUGGISI 
COLLIERY ENGINEERING 
COMMERCIAL MOTOR 

CYCLING 

DIESEL RAILWAY TRACTION 
ELECTRICAL REVIEW 

FLECTRONIC ENGINEERING 

THE ENGINEER 

ENGINEERING 


NEWS 


THE EXPORT REVIEW 
FARM MECHANIZATION 

FARMER & STOCK-BREEDER 

FLIGHT 

INDUSTRIAL CHEMIST 

IRON & STEEL 

THE IRONMONGER 

THE LIGHT CAR 

LIGHT METALS 

MACHINE SHOP MAGAZINE 
MACHINERY 

MACHINERY’S ANNUAL BUYERS’ GUIDE 
MACHINERY LLOYD, Overseas Edition 
MACHINERY LLOYD, Speciallssueto Canada 
THE MACHINIST 

MECHANICAL HANDLING 

METAL INDUSTRY 

MINE & QUARRY ENGINEERING 

THE MOTOR 


All visitors to the Canadian International Trade Fair are invited to 
see this great display on Booth 3166-3168. Our representative will be 
there to give assistance to all enquirers. 


BRITISH JOURNALS ARE THE 
BUSIEST SALESMEN IN THE WORLD 


THE MOTOR BOAT & YACHTING 
THE MOTOR CYCLE 

MOTOR CYCLE & CYCLE EXPORT TRADER 
MOTOR CYCLING 

THE MOTOR SHIP 

NEW COMMONWEALTH 

THE OI, ENGINE AND GAS TURBINE 
THE OVERSEAS ENGINEER 

PLASTICS 

POWER LAUNDR) 

POWER FARMER 

SHIPBUILDING & SHIPPING RECORD 
WATER POWER 

WELDING & METAL FABRICATION 
WIRELESS ENGINEER 

WIRELESS WORLD 

WOOD 

YACHTING WORLD 
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For Springs 


and 
Presswork 
Let 


SALTER 


EST. 1760 


serve you 


Most engineers agree that there are no 
better people to go to for the precision, 
consistency and dependability that mean 
so much towards keeping production lines 
running at top speed. 

Write for free copy of the Salter Spring 
Handbook — it's full of useful information. 


GEO. SALTER & 
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Today’s cost-saving technique 
for Brazing, Soldering and 
Heat Treatment operations 


Applied High Frequency is the modern 
heating technique now being adopted 
by more and more manufacturers for 
heat treatment of metals, and brazing 
and soldering operations. 

It’s the technique offering greatest 
economy because, it’s faster, cleaner, 
saves material, and can be applied right 
in the production line, cutting out 
wasteful secondary handling. 
Generators are simple to operate, and 
simple to change-over from one job to the 
next, and are therefore suitable for both 
continuous or small batch production. 
The range comprises heating units with 
outputs of 1 kw., 74 kw., 15 kw., 20 kw. 
and 25 kw. Write for a catalogue to-day. 


The set with the 
$-T-R-E-T-C-H 


The 15 kw., 20 kw. and 
25 kw. Generators are 


built in a common 
frame and are com- 
pletely interchangeable 
due to the unit con- 
struction, Conversion 
from one output 

rating to another is quickly 
carried out in your own 

works by the addition 
of the necessary 
units. 


WICK MAN 
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THIS was the answer 


Good clean finish and pressure tightness 
are essential for the filter heads of these well- 
known Oil Filters. John Dale Aluminium Alloy 
Gravity Die Castings have achieved these results. 


Consult JOHN DALE Limited 


about Aluminium Alloy Gravity Die Castings 


JOHN DALE LTD. (DEPT. TS.3), LONDON COLNEY, ST. ALBANS, HERTS. Telephone : Bowmansgreen 2266 


royds 
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THE 
FAN 


FERODO LIMITED 
CHAPEL-EN-LE-FRITH 8 T 


Precision built to measure, Ferogrip Fan Belts are the 


choice of many leading vehicle manufacturers. Fitting 
components for a fine engineering job and giving a 
long life, their tensile strength prevents ‘ stretch’ and 
ensures power transmission that is free from ‘ flap’, 


‘creep’ and ‘slip’. 


Manufactured by 


FERODO LIMITED + CHAPEL-EN-LE-FRITH + A Member of the Turner & Newall Organisation 
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CAV. RESEARCH SERIES 


and measurement 


The firm line shows the cam rise over two cyeles. 
The lower dotted trace shows time intervals of 
10 milliseconds. 


* 


When a spring is abruptly compressed, its coils 
may be caused to “surge”’, that is, the centre coils 
are displaced relative to the ends to a greater 
extent than during the slow compression of the 
spring, and then vibrate. 


Normally, the compression of the spring subjects 
the material to stresses which are well within its 
fatigue limit. When the spring surges, however, 
the oscillation of the coils is added to the normal 
movement. The stress-range to which the material 
is subjected is enhanced, and may become excessive. 


The illustration above is from a research laboratory Surge is an ever-present hazard in coil springs 
record of surge in a spring, the wavy lines showing which are compressed abruptly, such as tappet or 
the displacements of individual coils. The stress injection pump plunger springs, and research of 
range in any turn can be deduced by observing this type enables it to be guarded against in the 
the minimum and maximum turn-to-turn distance. design of equipment. 


Research of this nature guarantees the high quality and performance of C.A.V. Products 


and Electrical 


174-609 
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Interesting 
. . . but tough 


Heat-resisting steels are tough and not easily 
deformed even at high temperatures. Dies for 
drop-forging the elaborate shapes of gas turbine 
blades have a pretty hard job of work to do. 
Above are dies being machined at Doncasters 
on a profile copying machine. The lower illus- 
tration shows the beginning of marking-out a 
mee block for the drop forging of connecting 
rods. 

Doncasters not only forge and make their own 
dies for drop forging, but supply die blocks to 
the drop forging trade. 


DANIEL DONCASTER & SONS LTD., SHEFFIELD 


FORGINGS DROP FORGINGS » HARDENED STEEL ROLLS - HEAT TREATMENT 
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Now we’RE GETTING 


Production up, rejections down. That’s the 
result of using tubes you can really rely on. 
When you’ve checked one length of Tru-Wel 
E.R.W. you’ve checked the lot; and the same 


applies to manipulated components. 


Tru-Wel Electrically Resistance 
Welded Steel Tubes 


Supplied in straight lengths 
from 4” od to 4%” od in 
gauges 22 to 6, or manipulated 
to your special requirements. 
Also available in a range of 
standard sections. 


Tru-Wel Stainless Steel Tubes 


In straight lengths from 4” 
od to 2” od in gauges 20 to 
12 or manipulated to measure, 
are made from most Aus- 
tenitic Nickel Chrome Steels, 
and some Ferritic Nickel-free 
steels. 


Identical in strength, lightness, concentricity 
and composition — they will get rid of a lot 
of your assembly troubles, whether you make 
tricycles or 


ships or shooting brakes, 


transformers. 


TUBE PRODUCTS LIMITED, OLDBURY, BIRMINGHAM 
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A ® COMPANY 
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For fixing in concrete, brick, 
masonry, wood or metal. 


The fastening is made with 
rubber, providing a tenacious 
resilient grip. 


Shockloading of foundations 
reduced. 


The Rubber used resists oils 
and spirits. 


The Bolt with its own spring 
washer, 


Cleaner and quicker to fit. a 
Can be used repeatedly. 


Standard sizes from }{" dia. to 
2’ dia. in both MALE and 


FEMALE types. 
Specials to any required size. 
@ WRITE FOR CATALOGUE. 


FemaceTvee 7 , 


THIS IS ANOTHER 


NEWTON * A bolt that has limitless uses 

in countless industries with 

PRECISION an overall saving in time 
FASTENER and cost. 


L. H. NEWTON & CO. LTD. 


Head Office and Factories: NECHELLS, BIRMINGHAM 7. Telephone: EASt 1551 (16 !ines) 

Branch Offices: LONDON, COVENTRY, MANCHESTER, BRISTOL & DUBLIN 

Represented in: SOUTH AFRICA, NEW ZEALAND, INDIA, SOUTH AMERICA, DENMARK, NORWAY, 
HOLLAND, CEYLON and all MIDDLE EAST COUNTRIES 
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R.M.S. ORONSAY 


Tonnage — 27,632 
Length — 708 ft 


CROMARD Cylinder Liners using chromium 
to eliminate wear and corrosion for 100,000 mules 


—AND MORE 


Serving overseas markets faithfully and well are the Liners Oronsay and Cromard. Both cater 
perfectly for the needs of our friends in Australia. In many other parts of the world too the 
Cromard Liner is renowned for its long wearing capabilities and for the economy it offers to 
users of every kind of motor vehicle. 


WORLD REPRESENTATION: 


AUSTRALIA: South Australia and Victoria: Highway Motors Ltd., 63 C sooper Place, Hazelwood Park, ADELAIDE. fo South 
Wales: Hipsleys Ltd., 27-45 Palmer Street, SYDNEY. Tasmania: Tasmanian Automotive Service Co., G.P.O. Box 
674.E, 130 Murray Street, HOBART. 

NEW ZEALAND: Sole Factory Representatives: L.T. Jacobsen & Co., P.O. Box 1109, WELLINGTON. Auckland, S.E.V 
Robertson & McLellan Motors Ltd., 406-8 Khyber Pass, NEWMARKET. Dunedin: J. & A. P. Scott, Ltd., P.O. Box 209° 
Gisborne: H. S. Motors Ltd., P.O. Box 138. Invercargill: H. E. Melhop Ltd., Corner Kelvin and Leet Streets’ 
Wellington: Williams & Adams Ltd., 82 Taranki Street. 


LAYSTALL CROMARD LIMITED (Cromard Sales) 


Head Office: 53, Great Suffolk Street, London, S.E.1 Telephone: WATerloo 6141 


TRADE Mase 
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WOODHEAD - 


The Woodhead-Monroe 
s 
Suspension Unit. . . 
This unit is the logical result of 
making, under one roof both 
suspension coil springs and shock 
absorbers. It consists essentially of a suspension 
coil spring, within which is mounted a telescopic 
shock absorber; no special mountings are required, 
the pins normally provided for the shock absorber 
being quite sufficient. The unit is available in a large 


range of strokes to suit individual requirements and, 


as with all Woodhead-Monroe shock absorbers, no 
maintenance is required. 

This new Woodhead-Monroe unit saves space and 
weight, is simple and efficient. The fact that it is a 
product of Woodheads of Leeds — the first name 
in vehicle suspension — is your guarantee of 


perfection in quality. 


For full information write to: JONAS WOODHEAD & SONS LTD., KIRKSTALL ROAD, LEEDS, 4 
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Mm OVER ONE MILLION EATON TWO-SPEED AXLES IN TRUCKS TO-DAY 


LOWER OPERATING COSTS 


GIVES AN OVERDRIVE IN EVERY CEAR 


FASTER TRIPS 


LOWER MAINTENANCE COSTS 


ECONOMY OF FUEL 


EATON AXLES LIMITED 


In association with 


EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A ~ E.N.V. ENGINEERING CO. LTD., LONDON, N.W.10 - RUBERY OWEN & CO. LTD., DARLASTON 
VICTORIA ROAD, WARRINGTON, ENGLAND 


Registered Office: 25 VICTORIA STREET, LONDON S.W.1.. ENGLAND 


4 


You can lay hands on all kinds at Walker's. And 
quickly, too! Whatever size of job or the quantity 
needed you can rely on Walker’s to have the very 
widest selection of high-grade tools. 

A ‘phone call to one of our experts will bring you 
helpful advice, without obligation, if you are not quite 
certain of the most efficient tool for a_ particular 
operation. 


At Walker’s we’re equipped with the right tools— 
to solve your problems. 


YOU CAN GET THEM ALE 


Complete London stocks include : 


Portable Electric Drills and Woodworking Equipment, M.W.WALKER & STAFF LTD 


Twist Drills, Reamers, Files, Hacksaw Blades and Frames, 
Stocks and Dies, Hammers, Chisels, Vices, Milling Cutters, ENGINEERS MERCHANTS 


Screwdrivers, Planes, Saws, Spokeshaves, Hand and Breast 
Drills, Oil Cans, Blow Lamps, Auger Bits, Rules and Tapes, IBEX HOUSE MINORIES LONDON * E.C3 


Drill Chucks, Spanners, Bolt Croppers, Set Squares, Phone: ROYal 8191 (1Olines) ‘Grams: Makerlaw, Fen, London 
OR. MIDDLE EAST BRANCH — BAHRAIN PERSIAN GULF 
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BIMETALLIC BONDED INSERT PISTONS 


© ELIMINATE RING AND PISTON BREAKAGE 
@ MAKE GROOVE ZONE WEAR NEGLIGIBLE 
@ SAVE COSTLY LAY-UP TIME 


© ADD THOUSANDS OF HOURS OF 
EFFECTIVE RUNNING 


ELLWORTHY 


*THE CHOICE OF THE EXPERT’ 


For literature on the AL-FIN Bonded Piston, please write to "WELLWORTHY LIMITED, LYMINGTON, HANTS. 
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RECO. TRADE MARK 


THE SEAL 


British Patent No, 479743 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Large Face Angle brings Sealing Edge 
below spring. 
Knife edge Contact at Sealing Point. 


Sealing Point stiffened against local deform: 
by large included angle. 


This section stiffened to prevent defe 
under load. 


Shaft angle gives adequate clearance. 

Flexible Web. 
Gaco Skin affords better fluid tight fit in 
Housing. 


“HAIRLINE” LIP CONTACT! 


ANGUS OIL SEALS 


GEORGE ANGUS & C9 [TP 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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Please, Sir, 
how do they increase engine efficiency ? 


Like increasing YOUR efficiency, it’s a job that calls for a high degree of skill and hard work at all stages. 
What are the stages, Sir ? 

First, design. ‘The engineers are constantly improving combustion chamber design in modern cars. Then it’s 
up to the oil companies to provide the smoothest-burning fuel they can. 

What is the smoothest-burning fuel, Sir? 


I rather go for BP Super, because it banishes pinking. And that’s where we come to 
the third stage. The makers of BP Super recommend motorists to take their cars to 
Service Stations to have their engines specially tuned for this new premier-grade 


petrol. The result is m.m.p.s. 


What is m.m.p.s., Sir? 
More miles per shilling ! That’s what BP Super gives a car. 


TO BANISH PINKING 


‘BP, is the trade-mark of ANGLO-IRANIAN OIL CO., LTD., whose world-wide resources are behind it. 
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Leyland “600” cylinder-block 
castings (top left) supplied by the West 
Yorkshire Foundry are furnished with two 
machined faces and two spot facings and dowel 
holes, as illustrated. The other photos show a 
casting set up for initial milling operations in the 
Leyland machine shop. The top picture clearly 
shows the dowelled locations, and the bottom 
one indicates where the other two locating 


surfaces make contact with the fixture. There’s 
nothingNo go wrong; each casting has already 
been checked to machined locations AT THE 
FOUNDR Nand cannot fail to clean up on all 
machined suNaces. Every West Yorkshire 
Foundry job utdergoes the same rigorous in- 
spection and is delWwered ready to work on. And, 
remember, our modern production methods 
bring down costs to the minimum. 


West Yorkshire Foundries Ltd. 


SAYNER 


AUTOMOBILE ENGINEER, May 1953 


TEL. LEEDS 29466-7-8 


“ 


Over 44 applications on the 


new Austin Seven have been simplified by the use 


of Spire Speed Nuts. These nuts cut down labour 


and production costs by making assembly easier and faster. 


Gone is the need for expensive riveting, welding or clinching 


operations in blind assembly locations. Spire Nuts function better 


and save between 50°, and 75°, on weight of materials used. 


Altogether there are over 200 different types of 


Spire Speed Nuts. On the Austin Seven, however, these are 


the main types and some of the main functions of 


the parts that are used: SFP Fixes for securing the 


radiator grille to the main structure; SNU Nuts for securing 


the centre panel to the facia; SNP Nuts for securing the starter 


cable clips; and SM F Grips for securing the sunvizor attachment. 


All these jobs, and many others besides, can be done ines 


faster, cheaper and better by Spire. 


Enquiries w. 


SIMMONDS AEROCESSORIES LTD. 


Byron House, 7-8-9 St. James's Street, London, $.W.1 
Head Office & Works : Treforest, Glamorgan 
Also BIRMINGHAM, STOCKHOLM, MELBOURNE, SYDNEY, AMSTERDAM & MILAN 
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what have these parts in common ? 


cess are made to precision tolerances, and by conventional 


Send us your enquiries, we want to be 


of service to you... 


ks Oéx THE MANGANESE BRONZE & BRASS CO. LTD. 
| ee ee ELTON PARK WORKS, HADLEIGH RD., IPSWICH Phone: 55415-6 Grams: OILITE, IPSWICH 
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They are th a definite object 
oe is in view, to provide a finished part with self lubricating = 
. 
properties ready for assembly, In most cases 
no further attention will be necessary during the life of the equipment. eS 
Products made by the Powder Metall Pro- 
jstandards price is low. 
— Only a few examples of f Our comprehensive 
illustrated. Large stocks of Bearings and Washers are held : eS 
; 
against immediate requirements, 
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ALL FGM@R ACES IN THE PACK.... 


Skefko are the only British manufacturers of 
all four basic types of rolling bearing. This means, to the 
user, that Skefko can give completely unbiased advice on the 
application of every type of anti-friction bearing, for they are not 
constrained by any manufacturing limitations in their advocacy of 


the right bearing for the job. 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


G 36 
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Two-stroke Engines 


TREND that has been most marked in post-war 

Continental motor shows is the growing use of 

small two-stroke engines in private cars. This has 

undoubtedly arisen primarily as a result of 
economic conditions which have made the very light 
austerity car so popular in European countries. The two- 
stroke engine, because of its relative simplicity and low 
cost, is well suited to the small car, and Auto-Union 
D.K.W., Champion, Goliath, Gutbrod, Hanomag, Lloyd 
and Vidal have all competed in this field. 

None of the large British manufacturers has so far 
produced an economy car. However, contrary to popular 
belief, the subject has been given careful and detailed 
consideration. Indeed, some designs of this type have got 
at least as far as the drawing board stage, and have then 
been rejected. There are a number of reasons why manu- 
facturers have not proceeded further with these projects. 

One of the reasons is that British manufacturers have 
concentrated on production for dollar markets where this 
type of car is not in demand, and the available productive 
capacity has been devoted to the classes of vehicle that will 
sell in North and South America. It does not necessarily 
follow that these conditions will continue. 


Advances in design 


The considerable advances that have been made in two- 
stroke engine design have gone a long way towards off- 
setting the disadvantages of that type of engine. At one 
time these power units had a relatively low specific output 
in terms of b.h.p. litre, they were noisy, brake specific fuel 
consumption was appreciably higher than that of com- 
parable overhead-valve four-stroke engines, and there was a 
marked tendency towards four-stroking at idling speeds 
and under light load. 

In modern designs incorporating the crankcase com- 
pression system, the specific output is about 35 b.h.p. litre, 
which compares favourably with present-day overhead- 
valve four-stroke engines. This result is obtained with the 
Schnuerle scavenge system, the basic patents for which 
lapsed in 1949. It obviates the need for deflector pistons, 
thereby making possible the incorporation of hemispherical 
combustion chambers and the use of higher compression 
ratios. 

Another benefit derived from flat or slightly domed 
piston crowns is freedom from thermal distortion of the ring 
belt, and this makes it possible to allow smaller clearances 
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between the pistons and cylinder. ‘The smaller clearances 
lead to quieter running, but the noise heard as the ports are 


uncovered still remains. However, modern intake and 
exhaust silencers are capable of eliminating most of this. 
The Schnuerle system has reduced brake specific fuel 
consumption by as much as 25 per cent as compared with 
that of some of the earlier engines. Four-stroking 1s 
perhaps not so serious a defect in four as in single cylinder 
units. Apparently it can be markedly reduced by the 
employment of a matched silencing system. The tendency 
can also largely be eliminated by petrol injection. This is 
expensive, but the cost can be appreciably reduced by 
production on a large scale, partly because development 
charges represent a fairly high proportion of the total cost. 
The use of aluminium for cylinder heads presents few 
problems with the two-stroke engine because there are no 
valves and seats to accommodate. With heads of this 
material, not only is cooling improved so that still higher 
compression ratios can be used, but appreciable weight 
saving is effected. In small cars where the power-to- 
weight ratio is critical, this weight saving is important. It is 
even more beneficial in rear engined vehicles, which 
normally tend to have too much weight at the back. 


Engine layout 


The simplicity of induction and exhaust obviously leads 
to a saving in prime cost, but equally important is the 
elimination of maintenance work to rectify sticking and 
burned valves, worn guides, tappet adjustment, etc. 
Because there is no valve gear, the overall height of the 
engine is reduced, a most desirable feature so far as in- 
stallation in very small cars is concerned. 

Employment of crankcase compression means that the 
choice of engine layout is not so wide as with four-stroke 
engines. Flat four and flat twin arrangements with 
crankcase compression engines create certain difficulties, 
and blown units are out of the question for economy cars. 
Single cylinder engines are generally too small and they 
suffer from the same disadvantages so far as out-of-balance 
forces are concerned, as four-stroke engines. The out-of- 
balance couples in vertical twin cylinder layouts are not 
easily isolated from vehicle structures. However, a con- 
ventional four-cylinder two-stroke arrangement is appre- 
ciably cheaper and lighter than a similar four-stroke unit. 

There are good reasons for seriously considering the 
two-stroke engine for the cconomy car. Because of the 
absence of valve gear, this type of unit could be made at a 
very low cost, particularly if produced in large quantities. 
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Further manufacturing economies result from the use of 
the petroil lubrication system, although oil consumption is 
heavier. It is true that because of lack of previous ex- 
perience with this class of engine, the development period 
would probably be a long one. 


Rejected Work 

ARADOXICAL though it may seem, it is not 
generally sound policy to organize large quantity 
production to give 100 per cent acceptable work. 
Invariably, the governing factor should be the 
lowest possible unit cost for work to a specified standard 
and at first sight it may appear that this condition would 
best be met by a system that produces 100 per cent accep- 
table work. But closer examination of the question will 
generally show that the maximum economy is attained 
when the manufacturing processes are such that a small 
percentage of the articles produced fall outside the specified 

standard. 

It is almost unnecessary to say that as far as possible the 
product supplied to the user should be in accordance with 
specification, but that is not to say that it is either possible, 
or desirable, completely to eliminate manufacturing 
rejections. Practically every machine and every process is 
subject to random variations in some degree, and attempts 
completely to overcome the results of these variations can 
only lead to increased manufacturing costs, particularly 
where the tolerances are close. 

Unfortunately, seldom is trouble taken to determine the 
percentage of faulty work that may be considered per- 
missible, and there is no doubt that in many factories 
production superintendents and foremen must try to attain 
an impossibly high standard, with a consequent adverse 
effect on costs. In addition, where the percentage of 
rejected work has to be kept below an unrealistic figure, 
work is frequently re-conditioned that it would really be 
cheaper to scrap out of hand. 

So many factors affect the economics of permissible scrap 
percentage that it is impossible to lay down any rule that 
can be applied over even a small range of articles, and a 
general rule is manifestly impossible. “The economics of 
scrap percentages is a subject for empirical investigations. 
Such investigations could well lead to salutary lessons for 
production engineers ; they could also be of value in 
determining whether the design tolerances are realistic. 

It must be made clear that this is not a plea for a reduction 
in standards of quality. On the contrary, a more realistic 


appreach to the question of rejected work could be the 
means of improvement in quality. For example, in some 
cases it might well disclose that closer tolerances could be 
specified without increasing the rejections to an uneconomic 
figure. Furthermore, a realistic appraisal of the per- 
missible percentage of faulty work would lessen the temp- 
tation to keep the rejections to an artificially low figure by 
accepting work below the specified standard. This is a 
temptation that most production and inspection executives 
meet from time to time. 


Power Output 


URING recent months several American auto- 
mobile manufacturers have announced new 
passenger car engines with maximum power 
output exceeding 200 h.p. No sooner did one 

manufacturer introduce an engine of very high maximum 
power than others followed with even higher power engines. 
Obviously there is very keen competition in this matter but 
it is difficult to see what good purpose will be served by 
these developments. Even many Americans are wondering 
whether they are worth while. In circles closely connected 
with the American automobile industry, there is a feeling 
that what happened with diesel engines in 1936 is now to be 
repeated with passenger car engines. About the middle 
1930’s there were similar competitive increases in power 
output from diesel engines. When the duty for which the 
diesel engines were to be used is considered, there may have 
been justification for increasing the power output, but it 
should be remembered that the increases led to a host of 
crankshaft and bearing troubles. 

It does appear that a high maximum power output is 
being used solely as a selling point and we must take leave 
to doubt whether it really represents a worthwhile advance. 
The information available at the moment refers only to 
maximum output ; what happens at the lower end of the 
power curve is a secret known only to the engine makers. 
However, it is highly probable that the very high maximum 
has been obtained at the expense of the output over the 
range of speeds that will be generally used. The high 
maximum output will also probably entail an engine with 
increased petrol consumption. This may be a minor point 
in the United States of America but it is a major one in this 
country and in all other important world markets. In our 
opinion, this craze for normal production engines capable 
of producing more than 200 h.p. may well be left to the 
Americans. 
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ALLARD PALM BEACH CHASSIS 
A Light Car with a Tubular Frame, and Powered Lither 
by the Ford Zephyr or Consul Engines 


RICE has now 
become a_ de- 
cisive factor in 


selling cars both at 
home and overseas. 
Because of this, the 
Allard Motor Co., 
Lid., of Clapham, 
S.W.4, have designed 
the Palm Beach 
model, which is the 
smallest of their 
post’ war vehicles. 
The 21C model is 
powered by the Con- 
sul engine, and its 
dry weight is 1700 Ib, 
while with the 
Zephyr installation, 
the 21Z model, the 
weight’ is 1780 Ib. 
With the © smaller 
power unit, the front/ 
rear weight distribu- 
tion is 55:45, and 
with the larger one, 
This should 


SPECIFICATION 


CONSUL ENGINE: Four cylinders. 
Bore and stroke 34 in (79:4 mm) ~ 3in 
(76:2mm). Swept volume 1,508 cm’. 
Maximum b.h.p. 47 at 4,400 r.p.m. 
Maximum b.m.e.p. and torque respec- 
tively 121 Ib in® and 74 Ib-ft at 2,400 
r.p.m. Compression ratio 6°8:1. 
Three-bearing, cast steel, fully balanced 
crankshaft. Push rod operated overhead 
valves. Zenith downdraught carbu- 
rettor, with a 26 mm choke. 

ZEPHYR ENGINE: Six cylinders. Bore 
and stroke (79:4mm)» 3in 
(76-2mm). Swept volume 2,662 cm*. 
Maximum b.h.p. 68 at 4,000 r.p.m. 
Maximum b.m.e.p. and torque respec- 
tively 122 Ibin®? and 112 Ib-ft at 
2,000 r.p.m. Compression ratio 6:8:1. 
Four-bearing, cast steel, fully balanced 
crankshaft. Push rod operated overhead 
valves. Zenith downdraught carbu- 
rettor, with a 30 mm choke. 

CLUTCH: Ford single dry plate, 8 in 
diameter, with hydraulic withdrawal 
unit. 

GEARBOX: Three forward speeds and 
one reverse, baulked synchromesh on 
top and second. Ratios: top 1:1, second 


1:642:1, first 2:48:1, reverse 3-86:1. 
In later models they will be: top 1:1, 
second 1:692:1, first 3:273:1, reverse 
3:975:1. 

REAR AXLE: Ford Zephyr. Hypoid, 
}-floating with banjo casing. Driven 
by open propeller shaft. Ratio 4:44:1. 
SUSPENSION: Rear, coil springs with 
almost parallel trailing links. Armstrong 
AT7 telescopic shock absorbers, gin bore 
«Jin stroke. Front, divided axle and 
coil springs. Armstrong AT7 telescopic 
shock absorbers, % in bore » 4 in stroke. 
STEERING: Adamant Marles Hourglass 
worm and roller. Ratio 14:1. 2} turns 
from lock to lock. Turning circle 28 ft. 
BRAKES: Girling hydraulic, 2LS front. 
Drum diameter 9 in. Shoe width 12 in. 
Friction lining area 121 in®. 

TYRES: 6:40. 13:0 at 18 Ib in® front 
and rear, or 5:50. 15-0 at 20 Ib in® 
front and rear. 

DIMENSIONS: Wheelbase 8 ft. Track, 
front 4 ft 3 in, rear 4 ft 1 in. Ground 
clearance minimum 5 in. Overall 
length 13 ft. Overall width 4 ft 10 in. 
Overall height 4 ft 3 in with hood up. 
Frontal area 10 ft®. Dry weight: 
Consul 1,700 Ib, Zephyr 1,780 Ib. 


this arrangement has 
been adopted in pre- 
ference to the De 
Dion layout used in 
previous models. 
Except for welding 
on one bracket for 
the Panhard rod and 
lugs for the upper 
trailing links, the 
axle unit is used 
as received from 
Fords. 

A tubular frame 
has been adopted 
because it is simple 
to repair, and modi- 
fications to the design 
may be more easily 
made if required at 
a later date. No 
pressings are em- 
ployed, and even 
circular dished com- 
ponents, such as sus- 
pension spring pans, 
are fabricated by 


tend to give a slight 


welding. “wo petrol 
tanks are employed, 


understeering ten- 
dency and help to 
give good handling characteristics. 

The wheelbase is 8 ft, and the front 
and rear track are respectively 4ft 3 in 
and 4ft lin. With the hood up, the 
overall height is 4ft 3in. The other 
principal dimensions are: width 4ft 
10in, length 13 ft, ground clearance 
5in to the exhaust silencer and 7 in to 
the frame. It is stated by the manufac- 
turers that frontal area is about 10 ft-. 


In order to accommodate the divided 
front axle, the engine has been posi- 
tioned to the rear of the wheel axes. 
This has made it necessary to carry the 
steering box and divided track rod 
steering system in front of the suspen- 
sion units. At the rear, the Ford Zephyr 
axle is employed in conjunction with 
coil springs, trailing links and a Pan- 
hard rod. It is for cost reasons that 


one over each rear 
wheelarch, and a filler tube projects 
through each rear quarter. ‘The advan- 
tage of this arrangement is that it has 
made possible the provision of an 
exceptionally large boot. The spare 
wheel is carried on the boot floor. 
One of the greatest difficulties that 
the small motor car manufacturer has 
to face is that of providing an adequate 
spare parts service. This is particularly 


In the Allard Palm Beach, the petrol tanks behind the rear wheel-arches do not restrict luggage space 
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true when, as in the case of the Allard 
Motor Co, a large proportion of the 
vehicle output is sent overseas. As with 
their earlier models, the Company have 
solved the problem by employing Ford 
mechanical components, and where it 
has not been possible to use complete 
Ford assemblies, as for instance in the 
front wheel hubs, nearly all the parts 
subject to wear are identical with those 
used in the Ford units. 


Engines 

The Consul and Zephyr engines 
were described in the September 1951 
issue of the Automobile Engineer. 
With the Consul engine, which 
develops 47 b.h.p., the power to weight 
ratio is 62 b.h.p./ton, and with the 
Zephyr engine the ratio is 85-5 b.h.p./ 
ton. This should be adequate, even 
with the smaller power unit, to give the 
vehicle a lively performance. 

Unfortunately, the swept volume of 
the Consul engine is 8 cc over 1} litres, 
and this places it at a_ serious 
disadvantage from the point of view of 
competition — enthusiasts. However, 
arrangements have been made with 
Burtonwood Engineering Co., Ltd., of 
London, N.W.9, to fit sleeves and 
reduce the volume to about 1,495 cc. 
At the same time, this Company, in 
conjunction — with Allards, have 
developed a different inlet and exhaust 
manifold arrangement to take two 
Zenith carburettors and to incorporate 
exhaust heated hot spots. 

In place of the exhaust pipe bolted 
to the head in the Ford layout, four 
separate cast iron elbows, with their 
joint faces appropriately profiled, are 
bolted on. The elbows are directed 
downwards and connected by flexible 
pipes to branch pipes on the exhaust. 
On top of each of the four elbows is a 
port round which is a flange forming a 
joint face. Bolted to the joint faces on 
each adjacent pair of elbows is a 
flanged interconnecting pipe of cast 
aluminium. These pipes both have a 
port above their centres where they are 
machined and flanged for the bolts 
securing them to the inlet elbows 
below which they form a hot spot. Two 
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cast aluminium in- 
let elbows are 
employed this 
engine. Each carries 
a Zenith down- 
draught carburet- 
tor on top, and has 
its lower end bolted 
to the cylinder 
head to serve two 
ports. 

This installation, 
although more 
expensive, is more 


efficient than the 
standard layout, 
and the power 
developed by the 


engine is consider- 
ably increased. 
Further improve- 
ments may be obtained by using higher 
compression pistons. However, figures 
cannot yet be quoted because the tests 
have not been completed by the time 
of going to press. The new arrange- 
ment, as an alternative to the standard 
one, will shortly be available on the 
Consul engined cars, and on_ the 
Zephyr it will be possible, by using an 
extra set of the same components, to 
fit three carburettors. In all cases it 
has been necessary, because of the 
improved power output and higher 
r.p.m. to fit Vandervell lead bronze big 
end bearings in place of those used in 
the normal production engines. 


Transmission 

With all power units, the Zephyi 
gearbox is used. The ratios are given 
in the specification panel. A Hardy 
Spicer open propeller shaft transmits 
the drive to the rear axle. It is 2in 
diameter by 31 in long in the Consul- 
engined installation, and 22} in long in 
the Zephyr. Needle roller universal 
joints are employed at both ends and 
the sliding joint is carried in the rear 
extension of the gearbox. Provision 1s 
now being made to fit an overdrive 
unit. The installation of this will 
involve lowering the centre of one of 
the frame cross members about 1} in. 

A modified Ford steering column 


Bb 
© 


A modified Ford gear shift mechanism is mounted transversely on the chassis frame in the 
Palm Beach 
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The twin carburettor arrangement on the Consul engine 


gear shift mechanism is mounted under 
the body floor. The lever is more or 
less vertical, and offset from the longi- 
tudinal centre line of the car about 3 in 
towards the driver. It is claimed that 
this arrangement gives a more positive 
gear shift motion than is possible with 
the unit mounted on the steering 
column. ‘This advantage is, of course, 
offset slightly by the obstruction on 
the floor, but those who buy a car of 
this type prefer the floor mounted 
lever. There are two more advantages 
in using the Ford mechanism. One ts 
that the mechanism was_ originally 
designed with a motion appropriate to 
this gearbox, and it is therefore rela- 
tively easy to adapt it. The second 
advantage is that replacements for parts 
subject to wear are readily available. 

The Ford steering column control 
tube, which is {in diameter, is 
shortened positioned laterally 
under the gearbox rear extension. It is 
carried by two brackets, one at each 
end, welded to a frame cross member. 
Brazed inside the tube about 24 in from 
one end is a solid steel insert, and a peg 
is passed diametrically through both 
the tube and the insert in such a 
manner that each end projects about 
‘in. The adjacent end of the tube is 
carried in an aluminium) die-casting 
bolted to the bracket on the cross 
member; its bearing length in the die- 
casting is about 1} in. 

Integral with the die-casting is an 
arm extending about 2) in towards the 
centre line of the vehicle. ‘The end 
of the arm, on which a_ boss. is 
formed, is turned forwards to form, 
with the tube bearing, an offset fork 
between the two prongs of which the 
operating lever bosses are a running fit 
on the tube. In the arm, a grease seal 
is pressed into a recess in the face 
remote from the lever bosses. On each 
side of the tube and insert, the peg 
ends project into D-slots in the inner 
ends of each lever boss. When the 
levers are in the neutral position, all 
four of these slots are in line to form 
two diametrically opposed long. slots. 
To select a gear the tube is slid axially 
until the peg ends engage in one pair 
of the slots, and it is then rotated to 
move the operating lever either 
forwards or backwards according to 
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In the Palm Beach, twin trailing links are employed in conjunction 
with coil springs and the Ford Zephyr rear axle 


which gear be selected. 

The link between the end of each 
lever and the gearbox is a simple tube 
with rod inserts in its ends. These 
inserts are bent at right angles to 
engage in the holes in the ends of the 
levers where they are retained by split 
pins and plain washers. At the control 
end the insert is welded in, but at the 
gearbox it is screwed into the tube, 
and secured with a lock nut. 

A fabricated steel bracket, bolted to 
the bracket on the frame cross member, 
carries a steel insert in the other end 
of the control tube where the gear shift 
lever is mounted. This insert is a 
running fit in the tube, and its outer 
end is shouldered and bears in a bush. 
The bush is of an absorbent material 
to retain the lubricant, and is in a steel 
channel section ring which is pressed 
into a tubular housing welded in a hole 
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in the — support 
bracket. Axial loca- 
tion is effected by 
a horseshoe washer 
engaging in two 
diametrically oppo- 
site grooves on the 
insert. This washer 
is retained in posi- 
tion by a domed 
cap passed over the 
end of the insert 
and carried on the 
tubular housing for 
the bearing ring. A 
grub screw in a 
hole in the side of 
the cap engages in 
the housing to lock 
the assembly. 

The’ gear 
lever pinned 
between two lugs 
welded to the con- 
trol tube. Its lower, 
or striker end pro- 
jects through a hole 
in the tube into a 
large notch in the 
steel insert. A 
rubber gaiter 
protects this part Gf the assembly from 
dust. The pivot pin is positioned with 
its axis fore and aft so that when the 
lever is moved from left to right the 
lower end is held stationary in_ the 
notch while the lugs and tube slide 
from left to right with the lever. If 
a fore and aft motion is given to the 
lever, the whole assembly comprising 
the tube, insert, and an operating lever 
at the other end rotates about the axis 
of the tube. 

The Zephyr-Six rear axle is fitted on 
both the 21C and 21Z models. It is a 
hypoid bevel, three-quarter floating 
unit with a banjo type casing. The 
final drive ratio is 4-444:1. Hypoid 
gear oil is recommended and _ the 
capacity is 2} pints. 

Black heart malleable cast iron, 
B.S. 310: 1947 grade 2 is employed for 
the nose piece which carries all the 
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gears, and which is secured to the 
casing by eight 4 in diameter bolts. The 
axis of the En35A hypoid pinion is 
offset 0-88 in to the right of the plane 
of the differential spindle axis, and 
1-375in below the crown wheel axis. 
Two taper roller bearings spaced 
approximately apart, between 
centres, support the En35A_ crown 
wheel pinion spindle which is over- 
hung in the usual manner. The 
9-toothed pinion is upset forged on the 
end of the spindle. At the front 
bearing, the spindle diameter is 1 in 
and at the rear one it is 1} in. Splines 
on the front end of the spindle transmit 
the drive from the companion flange ot 
the universal joint. This flange is held 
on by a nut on the jin diameter 
threaded end of the spindle. The nut 
is tightened until the pre-load on the 
roller bearings is such that the torque 
required to turn the spindle is 12 to 
15 lb-in. The outer races of both bear- 
ings are pulled up against shoulders in 
the nose piece, and the inner ones 
are separated by a tubular distance 
piece. 

Adjustment of the axial position of 
the pinion is effected by means of 
washers of suitable thickness interposed 
between the gear and the inner race of 
the rear bearing. An oil seal is housed 
in the front end of the nose piece, and 
bears round the boss of the companion 
flange for the universal joint. This 
seal, which is supplied by the Super 
Oil Seals and Gaskets Ltd., is protected 
by a shroud ring pressed on to the boss 
of the companion flange. 

An En 35A forged crown wheel with 
40 teeth is employed. The outside 
diameter is 7-231n and the _ inside 
diameter 4-06in. It is drilled and 
tapped for eight 1s in diameter set 
bolts which secure it to the inner face 
of the flange around the one-piece, 
black heart malleable cast iron dif- 


ferential cage. 
5) 
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Only three brackets are welded to the Ford Zephyr axle to adapt it to the Allard Palm Beach 
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The two differential pinions are of 
En 362. They are carried on a jin 
diameter En 18B pinion spindle which 
is secured by a peg in a hole through 
the differential cage and one end of the 
spindle. Phosphor bronze, spherical 
thrust washers, 1} in outside diameter, 
are interposed between the outer ends 
of the pinions and the cage. 

The En 35A forged differential gears 
are slightly more than 2} in diameter, 
and the length of the tooth engagement 
is approximately jin. Flat, phosphor 
bronze thrust washers of 2} in outside 
diameter are employed, and the bearing 
length of the 1-32 in diameter gear boss 
in the differential cage is 0-56in. The 
back lash between the differential gears 
and pinions is 0-005-0-007 in. 

Two taper roller bearings carry the 
differential cage. They are spaced 
approximately Sin apart between 
centres. Their inner races bear against 
shoulders on the cage, and their outer 
races are held ‘by ring nuts screwed 
into the housings in the nose piece. 
These ring nuts control the mesh of 
the crown wheel and pinion, as well as 
the bearing pre-load which is gauged 
by measuring the spring of the bearing 
The amount of spring should be 


caps. 
0-01-0-012 in. 

The En 18A shafts are 1-06 in 
diameter at the ends, but they are 


reduced to 0-94in diameter over most 
of the centre portion. Splines on the 
inner ends transmit the drive from the 
differential gears. The spline root 
diameter is 0-865-0-875in, and the 
depth is 0-0548-0-0610 in. On the outer 
end of each shaft, a flange is upset to 
carry the cast iron brake drum, wheel 
and En5B or En8B forged bearing 
housing. A single row ball bearing is 
employed. Its outer face is clamped 
between the housing and the upset 
flange on the half shaft, and the inner 
race is pulled against a shoulder on the 
hub by a ring nut tightened against its 
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outer face. This nut 
is locked by a tab 
washer. 

Two oil seals are 
employed, one in 
the bearing housing 
lo prevent grease or 
oil passing from the 
bearing into the 
brake drum; the 
other is carried in 
the hub, and bears 
on the periphery of 
the half shaft to 
prevent the escape 
of ot from the 
axle. The hub and 
brake back plate 
carrier are an integ- 
ral En 8B_ forging 
welded on to the 
axle tube which is 
2} in outside 
diameter by 0-152- 
0-168 in. thick. The 
inner ends of the 
axle tubes are 
welded to the banjo 
casing. Knock-on 
wheel hubs may be 
fitted if required by 
the customer. They 
are used in conjunction with the larger 
wheels which are wire braced. Although 
these hub assemblies are not Ford 
components, all parts such as bearings, 
seals, etc., subject to wear are common 
to both types of hub. 


Rear suspension 
Coil springs are used on the rear 
suspension. With this arrangement it 
is necessary, of course, to provide 
positive longitudinal and lateral loca- 
tion. For this reason, almost parallel 


trailing links are employed in conjunc- 
tion with a Panhard rod. ‘The unsprung 
weight is 1901b. At 
rate 1s 105 Ib-in. 


the wheel, the 
It is obtained with a 


No pressings are employed in the chassis frame, the main members of which are constructed from steel tube 


Isl 


A Panhard rod, attached at one end to the frame and at the other 
to the differential casing, provides the necessary lateral location 


for the rear axle 


spring that has a rate of 561b-in. ‘This 
arrangement gives periodicity of 
92 cycles/min. ‘The height of the roll, 
which is assumed to be the height of 
the lower bearing of the Panhard rod, 
is 16-5 1n above the ground. ‘The wheel 
deflection to fully laden position 1s 
4-1in, and to full bump 3 in. 

On each side, the En 45A spring ts 
mounted between two fabricated steel 
pans, one under the frame side member 
and the other on an extension of the 
lower trailing link. ‘The free length of 
the spring is 16-19 in, and in the static 
fully laden position it is 10-5in long 
Its overall diameter is 4,.—the wire is 
in diameter and there are 10-7 
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effective coils. 

The length of the lower trailing link 
on each side is 15}in between pin 
centres, and that of the upper one 
13, in. At the front end of each pair 
of links, the vertical spacing of the 
centres is 4} 1n; at the axle they are 
5} in apart. Each lower trailing link is 
fabricated from 14s.w.g. plates pivoted 
on the ends of a }in diameter, En 8 
bolt. This bolt is carried in a lin 
diameter Silentbloc bush in a_ tube 
welded in the lower part of the frame 
side member. The upper and lower 
edges of each plate are flanged and 
turned outwards, and 14s.w.g. spacer 
plates are welded to them. A 14s.w.g. 
end plate is welded between the two 
side plates at the rear and two L-shaped 
brackets to carry the spring pan are 
welded on to it. The depth of the 
link is approximately 1 in at the pivot 
point and 1} in where it is attached to 
the axle. This attachment takes the 
form of another }in diameter En 8 
bolt, also in a Silentbloc bush. The 
bush is carried in a tube welded to a 
U-bracket bolted beneath similar 
bracket which in the Ford cars supports 
the semi-elliptic springs under the axle 
tube. By using the existing brackets 
so far as possible, the need for welding 
on other fittings and the danger of 
distortion of the axle tube are avoided. 

The upper trailing link is fabricated 
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from lin diameter by 8s.w.g. tube 
with 1} in diameter by 8 s.w.g. tubular 
end fittings. These end fittings are 
welded on with their axes perpendicular 
to the major axis of the link. Silent- 
bloc bushes, 1} 1n long, are fitted at 
both ends. ‘The pivot end of each 
upper link is cantilever mounted on a 
diameter En8B_ bolt passed 
through the vertical side-plates welded 
on the inner and outer faces of the two 
tubes that form the frame side member. 
At the other end of the link, a similar 
bolt is passed through the bush which 
is carried between two 10 s.w.g. flanged 
vertical lugs welded on top of the axle 
tube. Careful checks have shown that 
the welding on of these two lugs does 
not cause any distortion. 

A lin diameter by 14s.w.g. Panhard 
rod is fitted. Its centre-to-centre length 
is 21) in. Both ends are carried by 
‘6 in diameter En 8 bolts in Silentbloc 
rubber bushes in welded-on tubular 
end fittings which are 1} in outside 
diameter by 8s.w.g. One end of the 
rod is overhung mounted on a bracket 
welded to the top of the banjo casing 
and the other is carried between two 
lugs on to the lower tube of the frame 
side member on the left-hand side. 

Armstrong AT7, « in bore telescopic 
dampers are employed. The ring-type 
lower end fitting is overhung-mounted 
on a ;« in diameter pin passed through 
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a vertical strip of 10 s.w.g. steel welded 
to the flanges of the inner plate of the 
lower transverse link. The pin is 
welded to both the vertical strip and 
the inner plate. One end of a Balata 
strap, which forms a rebound stop, is 
bolted to the top of this strip; the other 
end is secured to the frame side 
member. At the top of the damper, 
a rubber sandwich end fitting is 
employed. It is mounted on a 10s.w.g. 
triangulated, U-section bracket welded 
to a frame cross member. Rubber 
rebound stops are bolted to brackets 
under the frame side members and 
they bear on top of the axle tube. 


Front suspension and steering 

A divided axle and coil spring front 
suspension layout has been adopted, 
and the drag loads are taken by forward 
extended radius rods. ‘The axes of the 
pivot bearings of these rods are in line 
with those of the axle pivot bearings. 
The advantages of the divided axle 
layout are well known. It gives a high 
roll centre as compared with the 
double wishbone layout, and when the 
body and frame structure is rolling 
during a turn, the wheels take up a 
more favourable attitude relative to the 
road. It is claimed that this results in 
less tyre wear. From the static position 
to full bump the camber change 1s 
about 7 deg and the change in track ts 
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In this illustration, the front end pivot of the radius rod is shown in a partly assembled 
condition 


approximately in. The normal cam- 
ber and castor angles are respectively 
24 deg and 2 deg while the swivel pin 
angle is 7deg. A toe in of O-}in is 
incorporated. 

The wheel deflection to the static 
laden position is 8-25in, and to full 
bump 11-25in. With the vehicle in 
the normal laden state, the height of 
the roll centre above the ground is 
10-75in. The rate at the wheel is 
521b/in and at the spring 140 lb/in. 
This gives a periodicity of 65 cycles/ 
min with the Zephyr engine installed, 
and 68 cycles/min with the Consul. 
The unsprung weight is 66} Ib on each 
side. 

A co-axial coil spring and telescopic 
damper arrangement has been adopted. 
The spring is made from 1s in diameter, 
En45A ground bar. It has a free 
length of 13-4in, and its installed 
length in the fully laden position is 
8-5 in with the Consul, and 8-0 in with 
the Zephyr engined chassis. The 
overall diameter of the spring is 4in 
and there are 8-34 effective coils. At 
the upper end, the spring bears on a 
fabricated steel pan welded to the 
frame side member. The Armstrong 
AT7 damper passes through a clear- 
ance hole in the centre of the pan. The 


ring type end fitting ai the top of the 
damper is rubber bushed and carried 
about 4) in above the spring pan by 
a {in diameter bolt between two 
14s.w.g. lugs. Each of these lugs is 
bolted to a 14s.w.g. right angle bracket 
welded on top of the pan. This 
arrangement is necessary in order that 
the appropriate axial compression may 
be applied to the bush The lower end 
of the spring rests on a 148.w.g. pan 
bolted to a boss on top of the divided 
axle. Another rubber bushed ring type 
end fitting at the bottom of the shock 
absorber is carried in a similar manner 
to the upper one between two 10 s.w.g. 
lugs bolted to a 10s.w.g. U-bracket 
welded to the lower spring pan. The 
effective radius of the line of action of 
the spring and shock absorber is 15} in 
from the pivot point of the swing axle. 

An En 18A I-section forging forms 
the divided axle. Its effective radius 
measured to the wheel centre is 25 in. 
‘The inner bearing is a Silentbloc bush, 
and is carried on a 3 in diameter mild 
steel pin 2in from the centre line of 
the chassis, in a 10s.w.g. inverted 
U-bracket. About 15in outboard of 
the pivot point, the forged fork-end 
fitting of the tubular radius rod is 
secured to the axle by a } in diameter 
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pin. In a tubular fitting at the other 
end of this rod, there is a Silentbloc 
flanged bush with its axis in line with, 
and its centre about 161n in front of, 
that of the swing axle pivot bush. A 
in diameter mild steel bolt carries 
the radius rod bush in a 14s.w.g. 
inverted U-bracket bolted to the under- 
side of the frame cross member. An 
inverted U-shaped cut-out in the front 
face of this bracket clears the bush 
when it is assembled and a separate 
bolted on plate is fitted in front of it 
to apply the compressive pre-load. 
The rubber bump stop is mounted just 
inboard of the side member under the 
cross member supporting the axle 
pivot bearings. At full bump it bears 
directly on the axle. The rebound stop 
is formed by a Balata strap passed 
under the axle just outboard of the 
point of attachment of the drag link. 
‘The ends of the strap are bolted to the 
lower ends of the side plates which 
form gussets between the upper spring 
pan and the outer face of the frame 
side member. 

A 1% in diameter, En 207 swivel pin 
is carried in a boss on the outer end of 
the axle, and is secured by a cotter pin. 
This pin is passed through the axle 
boss and engages in a groove in the 
swivel pin. Phosphor bronze bushes, 
spaced 2} in apart in bosses on the stub 
axle forging, form the upper and lower 
swivel pin bearings. These bushes are 
in long. They are _ lubricated 
through a grease nipple in the lower 
bearing boss and drillings in the pin. 
The thrust is taken by a ball thrust 
bearing between a head on the swivel 
pin and the top face of the upper bear- 
ing boss. A felt seal is interposed 
between the upper face of the bottom 
bearing and the axle. 

The stub axle forging is of En 18A. 
Two taper roller bearings carry the 
wheel, the inner bearing being mounted 
on the 1{in diameter portion of the 
stub axle and the outer one on the 
jin diameter portion. The two bear- 
ings are spaced approximately 1} in 
apart. They are assembled from each 
end into the wheel hub. A Superfelt 
“G” type grease seal is carried in the 
inner end of the hub and bears on a 

4 in diameter portion of the stub axle. 
The whole wheel hub assembly is 


The brake and clutch master cylinders are mounted on brackets on each side of a frame side member 
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pulled on to the stub axle by a {in 
nut and washer. The inner race of 
the rear bearing is against a shoulder 
on the stub axle and the two outer races 
bear against shoulders on the hub. A 
pressed steel cap over the outer end 
of the hub serves to retain the grease. 
If any grease should escape past the 
seal on the inner end, it is caught in a 
trap formed by shroud ring sur- 
rounding the inner end of the hub and 
bolted to the brake back plate. The 
brake drum is secured in the conven- 
tional manner to a flange around the 
hub. 

Marles Hourglass worm and_ roller 
steering gear, manufactured by 
Adamant Engineering Co., Ltd., of 
Luton, is fitted. The steering box is 
mounted on the side frame approxi- 
mately 6in in front of the swing axle. 
The ratio is 14:1, giving 2} turns from 
lock to lock. On front lock, the wheel 
angle is 34deg, and it is 36 deg on the 
other lock. This gives a turning circle 
of 28ft. A 17in diameter steering 
wheel is employed. 

A divided track rod system has been 
adopted. ‘Thompson or Ford adjust- 
able ball joints are fitted throughout. 
They are lubricated by grease nipples. 
The ball joints are screwed into the 
split ends of the ,;in diameter by 
9s.w.g. tubes. The setting is fixed by 
tightening a bolt passed through a 
clamping ring round the tube. At 
their outer ends the track rods are each 
connected to an En 18A steering arm, 
which is a push fit in a lug on the 
lower swivel pin bearing boss. The 
arm is retained in the lug by a split 
pinned slotted nut on its end. The 
effective length of the arm is 5 in. 

The track rods are 21, in long. At 
their inner ends they are attached to 
an idler Jever, at a point 65 in from its 
pivot. The pivot pin in this lever is 
‘sin diameter and is carried in a 
Silentbloc bush, 1, in long. At the 
outer end of the idler lever is attached 
the connecting link to the steering drop 
arm. The effective radius from the 
line of action of this link about the 
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idler pivot centre is 8} in, and that of 
the drop arm is 6} in. 


Brakes 

Girling two leading shoe hydraulic 
brakes are fitted at the front, and two 
trailing shoe units are employed at the 
rear. ‘The cast iron brake drums are 
9in diameter, the shoe width is 1} in 
and the friction lining area is 121 sq in. 
A_ pistol grip type hand brake is 
mounted under the dash. It operates 
a lever pivoted on a bolt in a bracket 
on a frame cross member under the 
engine. A lever ratio of 12:1 has been 
adopted. The brake control cable is 
pinned to the lower end of the lever 
and passed back and attached to the 
centre of a cross link compensator. 
Each end of the cross link is pinned 
to a Bowden cable control. ‘These 
controls are connected to the bell crank 
brake operating levers mounted one on 
each end of the axle tube. 

A mild steel pivot pin with a 
phosphor bronze bush, , in inside 
diameter by in long, carries the 
lower end of the brake pedal. This pin 
is in a bracket on the inner face of the 
frame side member. The master 
cylinder is bolted to the same bracket, 
and the fork end of its plunger is 
attached to the pedal stem at a point 
about 2;5 in above the pivot to give a 
lever ratio of 4-25:1. A similar bracket 
on the other face of the frame side 
member carries the clutch pedal and 
master cylinder. The principal dimen- 
sions and the lever ratio of the clutch 
control are approximately the same as 
those of the brake unit. 


Frame 

A notable feature of the frame is that 
in order to avoid the use of pressed 
steel components it is built up almost 
entirely of tubular members. As a 
result, it is possible to manufacture 
and assemble all parts of the frame at 
the Clapham factory. Moreover, 
should modifications be required in the 
future, to adapt the frame to different 
vehicles. there are no undue restric- 


The frame is of sturdy construction 


Brake and clutch master cylinders 


tions imposed by the necessity of 
recovering the high cost of press tools. 
In order to localize distortion, almost 
all the welded joints are arranged 
parallel to the axis of the tube. 

Seven cross members are incor- 
porated. Ali except the main cross 
member that supports the suspension 
are 24in diameter by 16s.w.g. mild 
steel tube. The first carries the bear- 
ings for the radius rods of the front 
suspension. ‘The second is the cross 
member supporting the axle and sus- 
pension components. It is fabricated 
as follows: Two plates vertically posi- 
tioned and flanged outwards at their 
top and bottom edges form the front 
and rear walls which are about 5} in 
apart. A flat plate is welded up to the 
bottom two flanges, and another is 
welded horizontally about 1} in above 
it between the two vertical plates. 
Thus, a box section is formed beneath 
the second horizontal plate and a 
channel section above it. The swing 
axles are pivoted in an_ inverted 
U-bracket at the centre of the member 
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under the lower plate beneath the rear wall. 

‘The next cross member to the rear 
helps to support the brackets for the 
front engine mountings. These brackets 
are welded to the cross member and 
the frame side members. Then there 
are two cross members underneath the 
seats. Additional support for the fore- 
most of these two members is afforded 
by box section gussets to the side 
frames. Welded beneath these two 
members at the centre line of the 
chassis is a _ longitudinal inverted 
channel section. It carries two brackets 
for the engine mounting points under 
the gearbox rear extension. ‘Two more 
brackets, one on each side of the longi- 
tudinal channel, are welded on the 
rearmost of the two cross members to 
carry the gear shift mechanism. “Two 
longitudinal pieces of angle section 
extend back from the rearmost cross 
member to a bracket suspended under 
another cross member where the frame 
is cranked upwards to clear the rear 
axle. These two angle pieces support 
the propeller shaft tunnel. Another 
cross member is positioned approxi- 
mately 4in behind the axle and two 
10 s.w.g. brackets are welded to it to 
carry the telescopic shock absorbers. 

The frame side members are each 
fabricated from two 1j in diameter by 


UNGSTEN carbide is now estab- 

lished as a hard and wear-resistant 
cutting tool material; but of recent 
months a process has been introduced 
which offers further potentialities. This 
is the plating of metals with tungsten 
carbide. The deposit is in the order of 
0-005 in. to 0-020in., and has been 
applied to steels of every kind, cast iron, 
aluminium, copper, brass, bronze, 
titanium and magnesium. There are, 
however, a number of metallic surfaces 
that will not, under present conditions, 
accept this plating. 

The principal feature of the process 
is that the temperature of the basis 
metal remains below 200 deg C while 
plating is being carried out, so that it 
is not subjected to high heat stresses, 
with consequent distortion, nor is the 
work injured in any way. Up to now, 
the maximum area plated is 6in wide 
by 40in long, and the plating can be 
applied to cylindrical surfaces, flat sur- 
faces, the interiors of holes, and formed 
or contoured parts. 

The object of applying the plating is 
to confer the wear-resistance of solid 
sintered carbide, which is much greater 
than that of chromium plate, steels, etc. 
In addition, the plated parts have a 
lower elastic modulus and a higher 
degree of resistance to impact and 
thermal shock. 

Another use for carbide plating is in 
the protection of precision parts, when 
the abrasion or frictional wear en- 
countered has to reduce the dimensions 
by only a few thousandths of an inch 
to make the part fit only for the scrap 
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16 s.w.g. mild steel tubes positioned 
one above the other and spaced apart 
oy 14s.w.g. or alternatively 16s.w.g. 
plates. These plates are positioned on 
each side member as follows. Two are 
welded, one on each side, at the front, 
where the members are bent to form 
an upward crank so that the front end 
is approximately 4in above the centre. 
The outer plate extends back to the 
cross member supporting the front 
engine mountings, and the inner one to 
a point about 153 in further to the rear. 
Immediately to the rear of this cross 
member a similar plate, but of I-shape, 
is welded on the outer face of each 
side member. 

Five more interconnecting plates are 
welded between the tubes in the centre 
portion of the frame where the axes of 
the tubes are 5 in apart. Three of them 
are on the inner face, two being 
U-sections into which are welded the 
ends of the two tubular cross members, 
while the third is flanged outwards, and 
supports the gusset which is welded to 
its flat inner face to support a cross 
member. Ong of the two plates on the 
outer face of each side member is 
flanged inwards and carries a_ body 
mounting Outrigger bracket, while the 
other is I-section plate posi- 
tioned in line with the  rearmost 
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of the two centre cross members. 

Near the back, the frame is cut, 
mitred and welded together again to 
form an upward crank to clear the rear 
axle. A 14 or 16s.w.g. plate is welded 
on the inner face of each side member 
from the rear cross member forwards 
to about 12in in front of the lower 
part of the crank. Two more plates are 
welded on, one at the lower crank and 
the other at the upper one. The rear 
ends of each pair of tubes are welded 
inside short vertical channel sections. 
Carried on the outer face of each 
channel is a body mounting bracket. 

The 14s.w.g. spring pans are welded 
under the side members at the rear and 
gusseted to the inner plate. At the 
front they are welded and gusseted to 
the outer plate. Three 14s.w.g. 
Z-section outrigger brackets for the 
body mountings are carried on each 
side frame. These are the two already 
mentioned, one in line with the fore- 
most of the two centre cross members, 
the other at the extreme back, and the 
third is at the lower portion of the rear 
crank. Two more brackets, one on each 
side at the extreme front end, carry 
the bumper irons. Two hoops, 1} in 
diameter by 16s.w.g., are mounted on 
the frame, one under the scuttle and 
the other under the rear decking. 


CARBIDE PLATING 


heap. The coating can be worn down 
to the base metal and then renewed. 

In powder metallurgy, use is made 
of core rods of sintered tungsten 
carbide. These have the disadvantage 
that they are low in ductility. If plated 
carbide rods are substituted for these, 
there is an immediate gain in increased 
wear resistance and toughness. It 
should be noted also that the wide 
range of basis metals capable of taking 
the plating affords interesting oppor- 
tunities to the designer and engineer. 
For example, copper can be plated so 
that in addition to high electrical con- 
ductivity, it has greatly increased 
resistance to wear. Again, the carbide 
plating of aluminium alloys enables 
weight to be saved without difficulty in 
applications where high degrees of 
frictional and abrasive wear would 
render the use of these alloys un- 
desirable in normal circumstances. 

The carbide employed in the new 
process is not identical with the 
sintered carbide used as tips in cutting 
tools and other parts. The material is 
composed of 8 per cent cobalt together 
with the carbides of tungsten, in 
various forms. Cobalt is not free. The 
coating process produces a_ coating 
made up of particles of longitudinal 
form and disc- like shape, with 
diameters far exceeding thickness. The 
coating forms a purely mechanical 
interlocking bond with the basis metal. 
It does not form a welded bond, since 
the particles of the carbide do not 
interpenetrate or alloy with the basis 
metal. 


There is no great difficulty in pre- 
paring work for carbide plating. The 
parts must be undercut to a depth 
sufficient to suit the plating thickness. 
A small protective lip should be pro- 
vided at any edge subject to excessive 
wear or careless use or wherever two 
carbide-coated surfaces form an angle 
of 90 deg with each other. Usually 
the plating does not exceed 0-001 in 
thick over the permissible wear limit, 
as this gives maximum resistance to 
mechanical and thermal shock; much 
more so than a coating of, say, 0-01- 
0-02 in. When the work needs to be 
finish-ground, an excess plating of 
0-004 in is put down. Finish-grinding 
develops a surface of 2 micro-in r.m.s. 
For this grinding operation it is advis- 
able to employ a_ resinoid-bonded 
diamond wheel. For rough grinding, a 
100-mesh wheel is required, and for 
such operations as call for the removal 
of only 0-0005 in, a 400-mesh wheel. 

An interesting point is that a com- 
prehensive test of wear performed on 
a wide range of different materials 
clearly demonstrated that a carbide- 
plated gauge superior wear- 
resistance to all the others. The 
medium providing wear was cylinder- 
block cast iron. The gauge proved to 
last approximately five times as long as 
boron carbide and three times as long 
as solid sintered tungsten carbide 
made up into gauges. The expense of 
coating with tungsten carbide depends 
mainly on the dimensions and form of 
the work, the output required, and the 
plating thickness. 
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A Résumé of American Developments 


vehicle mechanisms are _ being 
produced now from cold extrusion 
pressings. This and other applications 
of the process is an important new 
development, for steel is one of the least 
plastic materials when cold and almost 
universally is formed by forging, press- 
ing or extruding while heated to high 
temperature to reduce resistance to 
deformation. Cold extrusion is sull in 
the experimental and development 
stage, however, with press manufac- 
turers and industrial 
production companies 
devoting much study 
to the numerous prob- 
lems involved. But for 
certain applications it 
has been used success- 
fully on a large scale 
for several years and 
research promises to 
make it more widely 
applicable econ- 
omically advantageous. 
The evolution of the 
process dates back to 
World War II, when 
the Germans built 
some special presses 
for the production of 
artillery shells. They 
adopted this process 
to save labour and 
avoid waste of high- 
grade processed steel 
in the form of mach- 
ining scrap. One of 
the presses was 
brought to the United 
States after the war 
and the Office of 
Technical Services of 
the Department of 
Commerce repro- 
duced a detailed 
description of the 
extrusion technique 
written by the Ger- 
man engineers. This 
was issued in 1946 
under the title PB 
39371 “Cold Shaping 
of Steel.” It consists 
of 172 pages with 
drawings and is avail- 
able from the U.S. 
Library of Congress, 
Photo - duplication 
Service Board, at a 
unit price of $4 for a 
microfilm —reproduc- 
tion or $12 for a 
photostat copy. 
Several United 
States press manufac- 
turers have designed 
and built special 
mechanical and 
hydraulic presses 


Gren small steel parts for motor 


which are being used in the production 
of ordnance shells in sizes up to 155 
millimetres weighing 76 pounds. One 
of the largest mechanical presses, built 
by the E. W. Bliss Company, weighs 
305 tons (671,000 pounds) and can 
exert a pressure of 4,000 tons (8,800,000 
pounds). Presses of smaller size and 
less capacity are used for extruding 
smaller shells, explosive rockets and 
automotive parts such as ball bearing 
races, special bolts, hollow — shafts, 
pistons and motor cycle engine-starter 


Lake Erie 3,000 tons hydraulic press for cold steel extrusion 


gears. All these presses must be strong 
and rugged enough to withstand with- 
out damage to their structure the 
reaction forces from the extreme pres- 
sure that cold steel extrusion requires. 

The principal advantages of the pro- 
cess are that billets or slugs of cheaper 
grades of steel, such as low-carbon 
(0-10 per cent or less) or spheroidized 
higher-carbon types, can be used in 
place of heat-treated material; pre- 
heating is eliminated; extruding refines 
the crystalline structure and improves 
the hardness and 
toughness; extrusions 
need littl or no 
machining; creation of 
turning ribbons and 
boring chips be 
virtually — eliminated; 
rate of output is 
greatly increased, and 
cost of labour sub- 
stantially reduced. 

These advantages 
can be realized, how- 
ever, only if the quan- 
tities of items 
produced are large 
enough to offset the 
high cost of the 
presses compared 
with customary forg- 
ing or drawing equip- 
ment and the special 
dies required for 
extruding operations. 
The Bliss company 
states that the stresses 
built up making 
cold steel flow in steel 
dies are so high (they 
may be up to 150,000 
Ib/in* or more than 
double that figure) 
that it is desirable to 
draw or stress relieve 
the tool members at 
fairly frequent inter- 
vals to counteract 
fatigue of the tool 
metal. It recommends 
also the use of carbide 
inserts in dies at areas 
of greatest pressure. 
Such inserts should 
be — supported on 
hardened steel blocks 
and held in place by 
tapered shrunken 
holders. 

Dies are of two 
general types: open 
dies, in which the 
metal does not fill the 
cavities during extru- 
sion; and closed dies, 
in which the metal 
fills all corners and 
other recesses. The 
latter type is said to 
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gin diameter steel tubing showing the reduction that can be 


effected in a single pass 


require extreme pressure to overcome 
resistance unless relief to metal flow is 
provided at one or two places. 
Pressure needed depends upon the 
yield point of the metal before extru- 
sion, frictional resistance imposed by 
dies to flow of the metal, speed of 
extrusion, and desired yield point of 
products after extrusion. If flow resist- 
ance and pressing speed are low, the 
amount of pressure can be based on 
yield point after work hardening. 
Restricted flow and high speed may 
triple the power load on the press. 
Pressure required on grade C-1010 
steel ranges from 100,000 to 330,000 
Ib/in’, and on spheroidized C-1020 
steel from 120,000 to 400,000 Ib/in2, 
depending upon various factors. Pres- 
sure of 314,000 lb/in’ was necessary 
for a “ backward extrusion” operation 
on a steel billet 4in in diameter when 
using an open die and a piercing punch 
with a cross section area of 5-9 in. 
The term “backward” or “upward” 
extrusion, as described by the Federal 
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Machine & Welder 
Company, refers to 
an operation in 
which a punch 
descending into a 
die closed at the 
base causes the 
work metal to flow 
upward along the 
surface of the 
punch as the punch 
forces the metal 
outward from the 
centre of the slug 
and reduces the 
cross - section area. 
In the other type 
of extrusion, termed 
“forward” or 
“downward,” a cup 
formed either by 
the “ backward ” 
method or by hot 
forging is placed in 
a die and a punch 
having small- 
diameter pilot end 
enters the open end of the cup. As the 
punch descends, the pilot enters an 
orifice in the bottom of the die and 
the larger part of the tapered punch 
presses against the inner wall of the 
shell, reducing the thickness and 
extending the length downward. 

When pressure stress within the 
metal becomes as high as the tensile 
yield point, slippage within the metal 
is much harder to force and greatly 
increased pressure is necessary to effect 
further reduction in the wall thickness 
or cross-section area of an extrusion. 
Alloyed steel is more resistant to press- 
ing than pure or plain low-carbon steel 
because alloys bind the ferrous grains 
and impede internal slippage along 
adjacent planes. The hardness of metals 
before extrusion should not exceed 
Rockwell B60 if best results are to be 
obtained, according to the Bliss com- 
pany. Harder steels can be used but 
only at considerable sacrifice of the 
amount of area reduction. 

Friction between the metal, punch 


Ball bearing races extruded from a single piece 
of chromium steel! 
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and die surfaces is high in most work. 
Ordinary lubricants serve to overcome 
most of it if conditions are favourable 
but may break down, allowing frictional 
heat to cause cracking of the surface 
of extrusions produced. The most effec- 
tive lubrication method developed is to 
bond a layer of phosphate to the steel 
and apply a coat of phosphate-bonded 
high-pressure stearate lubricant. The 
phosphate serves as a parting layer that 
minimizes contact of metal with metal 
and the tendency of the surfaces to 
weld together or pick up abraded par- 
ticles from each other. 

But the Mullins Manufacturing Cor- 
poration, which has been producing 
large quantities of ordnance shells by 
cold extrusion for several years, and 
various automotive parts more recently 
with fast standard Lake Erie hydraulic 
presses of 2,000 and 3,000-ton capacity, 
uses neither phosphate coating nor 
special lubricant. It has found that 
ordinary bonderizing treatment and 
usual deep-drawing lubricating com- 
pounds suffice if die and punch designs 
are right. Cross-section area reductions 
up to 98 per cent have been accom- 
plished without using any special 
lubricants. 

Extrusions can be made from cir- 
cular, hexagonal or round-cornered 
square slugs, but dies should not have 
sharp corners. If die and punch design 
and the setup in the press are correct, 
the rate of extrusion or the per cent of 
area reduction is said to be limited 
only by work hardening of the metal. 
Mullins has found that annealing or 
normalizing becomes necessary when 
the hardness of any type of steel reaches 
Rockwell B 100. After the hardness is 
reduced the steel can be worked again 
at maximum speed until it hardens 
once more. Extruding has been done 
at a rate of Sin/sec in the 3,000 ton 
standard hydraulic press. 

The pressure that may be applied is 
not limited by the strength of dies, 
since these can be made with ample 
metal and holder support to resist the 
forces, but diameter and length of the 
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punches are limiting factors in the 
extruding of tubular objects such as 
artillery shells. Too high pressure will 
generate heat that may damage the 
surface of the punch or even cause it to 
break. Punches made by Mullins from 
tool steel heat-treated to Rockwell C 65 
hardness withstand pressure up to 
275,000 Ib/in?. Several successive 
pressings with different punches are 
necessary to deform a solid slug of 
steel into a thin-walled ordnance shell. 
Movement of the punches must be at 
a uniform rate and without stoppage 
or the metal will harden rapidly. Then 
excessive pressure needed to restart the 
operation may break a punch or a die 
ring. 

For production of 45in_ diameter 
nose-pieces for rocket projectiles, the 
Pontiac Division of the General Motors 
Corporation uses slugs in 
diameter and 2; in long annealed in a 
salt bath at 1,250 deg Fahrenheit and 
cleaned of scale by shot-blasting. A coat 
of phosphate is applied to the slug, 
which is then immersed in liquid soap 
of 140 deg temperature before extru- 
sion in a Clearing mechanical press of 
2,500 tons capacity. Backward extrusion 
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reduces the transverse area about 
68 per cent in forming a rocket nose 
cup about 6 in long, 5; in in diameter 
and with a wall 4 in thick. The cooled 
cup has a Rockwell B_ hardness of 
approximately 100 to 105. Pressing 
may raise the temperature of the cup 
to 400 or 500 deg unless the die and 
punch are designed to reduce surface 
friction to a minimum. 

Design of the die, die holder, punch 
and operating construction is somewhat 
complex. It includes a punch stripper 
plate with pneumatic means for return 
of the plate after withdrawal of the 
punch; a die ring 12 in in diameter and 
5 in wall thickness pressed into a cast 
alloy-steel holder plate 12 in thick; an 
ejector plug in the die pressure shoe, 
and an ejector pin for raising the plug 
and forcing extruded nose cups out of 
the die. Punches and dies are made of 
high-speed alloy steel heat-treated for 
maximum resistance to scarifying. 

Pressing of the cups as described is 
the first of a sequence of operations 
performed in drawing out cold steel 
slugs to the required length and wall 
thickness of the rocket nose-piece 
destined to contain an explosive. It 


indicates how the process may be 
adapted to production of some simple 
parts for motor vehicles and various 
stationary machines. 

Cold extrusion not only avoids 
expenditure of labour in lathe turning 
and boring forged billets, and con- 
sequent waste of expensive metal in 
the form of scrap, but forms products 
to close tolerances and with so smooth 
a surface that no machining or other 
finishing operations are necessary if the 
die surface is smooth enough. The 
process also imparts ductility and 
impact strength equal to that of tem- 
pered alloy steels up to 110,000 Ib/in? 
and avoids danger of cracking and dis- 
tortion by heat treating. 

Development of the process is 
advancing fast, with press manufac- 
turers doing research and experiment- 
ing, and industrial users devising 
individual techniques for producing 
their different products of high quality 
with efficiency. This accounts for 
differences in practice, but all are look- 
ing forward optimistically to future 
large-scale application of the process to 
production of parts for construction of 
machines for civilian use. 


RESEARCH EQUIPMENT 
New Apparatus Developed for Engine Research 


“THREE new pieces of apparatus for 
engine research are described in 
the March 1953 issue of Engineers’ 
Digest. The first is a quick-acting gas 
sampler. It has been developed to 
make possible the sampling, at a given 
instant, of gas in petrol and oil engine 
combustion chambers. This sampler 
was designed for use in research on 
the mechanism of engine knock, and 
with the object of obtaining informa- 
tion relative to the more efficient use 
of automotive fuels. 

To obtain significant data on the 
chemical processes taking place in the 
cylinder of the engine, some know- 
ledge is required of the proportion of 
reactants and products present at 
various times during the combustion 
cycle. Multi-stage combustion re- 
actions are especially difficult to study 
because of the very short duration of 
each stage, varying as it does between 
0-1 and 1-0 milliseconds, the extreme 
complexity of the reaction mechanism, 
and the fact that many of the important 
constituents are free radicals with 
half-lives of one millisecond or less. 
Thus, the samples must be taken over 
extremely short intervals during a 
single cycle of operation, and the 
reaction must be frozen as completely 
as possible upon removal of the sample 
from the combustion chamber. 

The principal parts of the sampling 
device are a flanged piston valve and 
an evacuated chamber, in which the 
valve operates. At the upper end of 
the valve chamber is a connection to 
an evacuated sample container and a 
vacuum pump. The lower end of the 
sampler is threaded to fit a sparking 


plug hole. An_ electrically-operated 
trigger mechanism releases the valve 
and gases pass into the sample con- 
tainer until the valve has reached its 
extreme position and has sealed the 
container. 

A three-dimensional flow measuring 
probe is the second piece of apparatus 
described. It has been designed to 
satisfy the need for a device to facilitate 
the study of fluid flow, especially in 
combustion chambers, compressors 
and diffusers. The head of the probe 
is a sphere which is attached to a 
support tube in such a way that it has 
two degrees of freedom, one of trans- 
lation along the axis of the tube and 
the other of rotation about it. In this 
respect, the instrument is similar to the 
two-dimensional Pitot static tube with 
which it is impossible to measure flow 
that does not lie in a plane at right 
angles to the support tube axis. The 
new probe, however, is a three-dimen- 
sional type instrument in that the pitch 
and yaw angles of the velocity vector 
are detected and measured by holes on 
the surface of the sphere. Yaw angle 
can be determined through the full 
range of + 180 deg and the pitch angle 
through a limited angle of + 45 deg. 
The instrument could be modified to 
give readings for greater pitch angles. 
Static pressure is observed directly 
from readings of manometers or other 
pressure measuring devices connected 
to the instrument, and dynamic pres- 
sure is determined from the observed 
pressures at the several holes on the 
surface of the sphere. 

In numerous heat transfer investiga- 
tions, the need arises for an instrument 


to measure transient temperatures. 
Because of their simplicity and com- 
paratively rapid response, fine wire 
thermocouples are usually employed. 
However, in certain applications, this 
type of instrument is unsatisfactory 
because of its lack of strength and the 
difficulty of positioning the junctions at 
the point to be investigated. Further- 
more, the minimum size of the junction, 
which affects the rate of response, 
usually is limited to the wire diameter. 

A_ special thermocouple has now 
been developed which has a junction 
thickness of only one micron, that is, 
one-thousandth of a millimetre. Yet 
the instrument is said to be of such 
rugged construction that it may be 
employed for measuring extremely 
rapid temperature changes in regions 
of high stress. 

The major parts of the instrument 
are the probe, body, terminal posts and 
an insulator. The probe consists of 
a thick walled steel tube, one end of 
which is plated with a layer of nickel, 
one micron thick. Between the nickel 
plating and the end of the steel tubing 
is the plane at which the thermal 
electromotive force is generated. A 
lead wire to the plating is carried in 
the tubing. 

A steel body, which is externally 
threaded for mounting, carries the 
probe. This body also contains the 
terminal post. The overall length of 
the couple is approximately 3in. In a 
later design, the probe itself is threaded 
and the nickel wire is connected 
directly to the external lead so that 
neither the insulator nor the body is 
required. (2043) 
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FUEL CONSUMPTION 


An Investigation into the Effect of Benzole 
by L. W. Barnard, B.Sc.(Eng.), A.C.G.1., D.I.C. and G. Claxton, M.Sc. 


CONVENIEN T 

starting point for dis- 

cussions on this sub- 
ject. is an important fact 
demonstrated by Ricardo in 
1923. An extensive series of 
tests then carried out showed 
that, provided the engine was 
being run on fuels of suffi- 
ciently high octane number 
to prevent knocking and that 
the mixture strength and 
ignition were adjusted for 
maximum. performance, the 
power output and thermal 
efficiency were substantially 
the same for all except 
alcohol fuels. ‘This means 
that the volumetric consump- 
tion of fuel is inversely pro- 
portional to the net calorific 
value per gallon. This value 
should be corrected by add- 
ing the latent heat of the 
fuel, because, when there is 
no application of external 
heat to the carburettor, the volumetric 
efficiency will increase according to the 
latent heat of the fuel. On this basis, 
the combined effects of calorific value 
and latent heat should produce a saving 
of about 9 per cent for benzole in com- 
parison with petrol on a volumetric 
basis. 

This statement needs many qualific- 
ations before it can be applied, even 
approximately, to fuel consumptions 
obtained during everyday conditions 
of service. The chief qualifications 
are : — 

(1) Knock rating. Before the intro- 
duction of the present premium grade 


23-01 


20:0! 


Fig. 1. 


23 


Pints per hr 


A — Benzole mixture, ignition 20 deg 
B — 80 octane petrol, ignition 20 deg 


8.T.D.C. 
8.T.0.C. 
C — 70 octane petrol, ignition 10 deg B.T.D.C 
D — 70 octane petrol, ignition T oe 


Fig. 2. 


Fuel consumption curves, Zenith 
carburettor 


A — 80 octane petro! 


to differences in temperature, 
barometric pressure and 
humidity. 

(2) Even’ when 
tests are made 
same route, the load may 
vary according to the 
weather conditions, particu- 
larly in so far as they affect 
wind resistance and _ road 
surfaces. 

(3) Traffic conditions may 
cause variations the 


all the 
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necessity for gear changing, 
with consequent variations 
in both power requirements 
and throttle opening. 
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Zenith carburettor 
B — 70 octane petrol 


Ignition advance curves. 


fuels, most modern engines knocked 
violently on the fuel available, except 
when the ignition was considerably 
retarded. The change to premium 
grade fuels has allowed considerable 
ignition advance, so that more power 
is produced and there is a consequent 
saving in fuel. 

(2) Mixture — strength. Maximum 
power is generally obtained when the 
mixture strength supplied to the engine 
is about 20 per cent rich. Most car- 
burettors are adjusted to supply such 
a mixture when the car is operating 
under steady conditions on_ petrol. 
Benzole, however, requires approxi- 
mately 8 per cent more air per gallon 
for complete combustion than does 
petrol. It might, therefore, be thought 
that benzole or benzole mixture would 
be excessively rich unless some car- 
burettor adjustment were made. How- 
ever, much of this compensation is 
made automatically, because the effect 
of the higher specific gravity of the 
benzole is to cause a lowering of the 
level in the main jet. The effect on 
power output, and thus on fuel con- 
sumption, will also depend upon the 
shape of the power consumption curves 
(which coincide only at the point of 
maximum power), upon the mixture 
strength supplied, and upon the pro- 
portions of the mixture supplied by 
the main and compensating jets 
respectively. 

Actual road tests to determine fuel 
consumption with different fuels give 
useful information, but the results are 
masked considerably by the following 
disturbing factors :— 

(1) On successive runs the power 
output of the engine may vary owing 
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2,000 r.p.m. full throttle 


It is not surprising, there- 
fore, that even when special 
arrangements are made for 
measuring accurately small 
quantities of fuel so that 
several runs can be made 
over a short route in one 
day, the variations between 
repeat runs are often as 

the variations between 
different fuels. It has also been 
observed that whereas the change 
from one fuel to another may show a 
considerable difference in consump- 
tion for one make of car, the difference 
may be negligible for another make. 
Whilst the fuel consumption must 
depend to some extent upon distribu- 
tion and the regularity of ignition 
setting for each cylinder, it is suggested 
that the differences are mainly due to 
the carburettor setting and the type 
of carburettor. 
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Experimental investigations 
Because of the difficulties mentioned 
above, it was thought that more com- 
parable and instructive data for the 
effect of fuel composition on consump- 
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C — 70 octane petrol, ignition 8 deg B.T.D.C. 


Fig. 3. Fuel consumption curves, S.U. 
carburettor, optimum ignition 
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Per cent saving in fuel 
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A — Benzole mixture/70 octane petrol 


tion would be obtainable from bench 
tests, since these would allow all the 
conditions to be controlled. An Austin 
A.40 engine was used in conjunction 
with an electric dynamometer. Two 
series of tests were carried out, each 
with three fuels. For one series the 
standard Zenith carburettor supplied 
with the engine was used, and for the 
other an S.U. carburettor that is recom- 
mended as a suitable alternative for 
this engine. 

For all the tests the centrifugal auto- 
matic advance, but not the suction- 
operated advance, was in operation. 
Preliminary tests were carried out with 
each fuel so that the static ignition 
setting could be adjusted to give the 
maximum power output at 2000 r.p.m. 
with full throttle. Fig. 1 shows that the 
optimum setting of the ignition is a 
function of both the fuel and the car- 
burettor, although the same setting is 
suitable for either of the high octane 
fuels. The curves also show that at 
the maker’s setting for the A.40 engine, 
that is, T.D.C., there is little extra 
power to be gained by using the higher 
octane fuel. Proper adjustment of the 
ignition for the higher octane fuel 
increases the power output above that 
obtained at the maker’s setting by over 
10 per cent with the = Zenith 
carburettor. 

All subsequent tests were run at 
2000 r.p.m. with the appropriate igni- 
tion setting for each fuel; the power 
output was varied by varying the 
throttle opening. An engine speed of 
2000 r.p.m. approximately corresponds 
with a road speed of 30 m.p.h., and the 
power outputs were those that wou!d 
be necessary to drive a car at 30 m.p.h. 
up gradients between | in 20 and 1 in 
10. It is recognized that for a large 
proportion of the running time an 
output of about 10h.p. is sufficient to 
propel the vehicle at 30 m.p.h. Never- 
theless, the tests are comparative and 
realistic, whereas the conventional 
tests, in which power consumption 
loops are obtained by varying the mix- 
ture strength supplied to an engine 
operating at full throttle and constant 


B — 80 octane petrol/70 octane petrol 
C — Benzole mixture/80 octane petrol 


Fig. 4. Comparative fuel saving, Zenith carburettor 


speed, have no significance in terms of 
road use. 

On the completion of the tests, both 
brake horse-power and fuel consump- 
tion in pints per hour were plotted 
against throttle opening. From these 
curves the consumptions for equal 
power outputs, irrespective of throttle 
opening, were determined and Figs. 2 
and 3 were built up from the deter- 
minations. They show the consumption 
as a function of power for each of the 
fuels studied. The relative change in 
consumption at a_ particular power 
output is strictly proportional to the 
relative change in consumption in 
terms of miles per gallon. For com- 
parative purposes, the power-con- 
sumption curve for 70 octane petrol 
used with the Zenith carburettor and 
with the maker’s ignition setting of 
T.D.C. has been included in Fig. 2. 

The fuels used were:— 

(a) 70 octane petrol. This was a 
standard Pool grade with the following 
characteristics: 

Sp. Gr. at 15-5deg C. .. 0-720 

Aromatic content, I.P.3/42 

8-9 per cent volume 
10-8 per cent weight 

Octane No, M.M. .. .. 69-6 

Octane No, R.M. 
(b) Premium grade petrol. This was 
a leaded, premium grade petrol con- 
taining no added benzole and with the 
following characteristics: 

Sp. Gr. at 15-5 deg C. a, Ores 

Aromatic content, I.P.3/42 

15-3 per cent volume 
18-7 per cent weight 

Octane No, M.M._. .. 80-7 

Octane No, R.M. 89-6 
(c) Benzole mixture (33 per cent 
benzole) with the following charac- 
teristics: 

Sp. Gr. at 15-5 deg C. .. 0-787 
Aromatic content, I.P.3/42 
44-2 per cent volume 
47-0 per cent weight 
Octane No, M.M. . 80-4 
Octane No, . 89-4 


B.h.p. 


A — Benzole mixture/70 octane petrol. B — 80 octane petrol/70 octane petrol 
C — Benzole mixture/80 octane petrol 


Fig. 5. Comparative fuel saving, S.U. carburettor 


The test conditions were:— 
Ist series 
Carburettor Zenith standard for 
A.40 engine 
Engine speed. . 2000 r.p.m. 
Throttle opening Varied 
Ignition (static) 
70 octane petrol . .10 deg B.T.D.C. 
Premium petrol . 20 deg B.T.D.C. 
Benzole mixture. . 20 deg B.T.D.C. 


2nd series 
Carburettor S.U. replacement for 
A.40 engine 
Engine speed. . 2000 r.p.m. 
Throttle opening Varied 
Ignition (static) 
70 octane petrol 8 deg B.T.D.C. 
Premium petrol .. 15 deg B.T.D.C. 
Benzole mixture. . 15 deg B.T.D.C. 
From the results shown in Figs. 2 
and 3 it has been possible to calculate 
the percentage decrease in consump- 
tion at different power levels for each 
of the high octane fuels, compared with 
the 70 octane fuel, and for the benzole 
mixture compared with the high octane 
fuel. These results are shown in Figs. 
4 and 5. 


Conclusions 

(1) An A.40 engine operating at full 
throttle develops approximately the 
same power when run on a 70 octane 
fuel, on a high octane petrol or on a 
benzole mixture of similar octane 
number if the ignition setting of 
T.D.C. recommended by the maker of 
the engine is used. 

(2) If the ignition is adjusted to 
give maximum power at full throttle 
on the 70 octane fuel, greater power is 
developed when the engine is run at 
the same ignition setting but with a 
higher octane fuel. 

(3) The greatest increase in power is 
obtained when the engine is run on 
high octane fuels with the ignition 
adjusted for maximum performance. 

(4) The effect of the greater power 
output with the higher octane fuels is 
to enable a given power output to be 
obtained with smaller throttle 
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opening and thus with a lower fuel 
consumption. 

(5) With the Zenith carburettor the 
consumption with all fuels at the lower 
power outputs is less than with the 
S.U. carburettor, although at full 
throttle the S.U. carburettor enables a 
greater power Output to be obtained. 
The fuel consumption for the S.U. 
carburettor at a power output equal to 
the best obtainable with the 80 octane 
fuels used in conjunction with the 
Zenith carburettor is lower than with 
the Zenith. 

(6) The percentage saving in fuel 
when the Zenith carburettor is used is 
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about 12 per cent for the benzole mix- 
ture, and rises from 5 to 8 per cent, 
according to power output, for the 80 
octane petrol in comparison with the 
70 octane petrol. The consumption for 
the benzole mixture as compared with 
that of the 80 octane petrol shows a 
saving falling from 8 per cent to 5 per 
cent according to power output. 

(7) With the S.U. carburettor the 
savings are generally less, rising 
according to power output, from 6-5 to 
9 per cent for the benzole mixture and 
from 4 to 5 per cent for the 80 octane 
petrol compared with 70 octane petrol. 
‘The consumption with this carburettor 
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is only from 2 to 5 per cent lower for 
the benzole mixture than for the 80 
octane petrol. 

(8) From these results it is seen that 
the advantage of an 80 octane petrol 
compared with a 70 octane fuel, or of a 
benzole mixture compared with either 
a 70 octane petrol or a petrol of equal 
octane number, is a function of ignition 
setting, and probably depends also 
in some measure upon carburettor 
setting and design. 

Further experiments are necessary to 
determine the effect of benzole content 
and carburettor settings on the air-fuel 
ratio supplied to an engine. 


PERMANENT MAGNETS 


An Important Development in Powder Metallurgy 
&) 


FOR more than twenty years The 

General‘ Electric Co. Ltd. pro- 
duced iron dust components for elec- 
trical work, and now this organization 
has developed a technique for making 
magnets—cqual to any made from the 
finest cobalt steel—from microscopic- 
ally fine iron dust produced by a special 
process. ‘These new magnets will be 
known commercially as Gacalloy mag- 
nets, and will be produced by The 
Salford Electrical Instrument Co. Ltd., 
a G.E.C. subsidiary. 

The development work iren 
powder inductance cores for many 
different applications showed the way 
to the production of magnets as well as 
of magnetic materials. However, 
experiments showed that the relatively 
coarse powder that was suitable for the 
core of an inductance was not at all 
suitable for a permanent magnet. On 
the contrary, a fine powder was needed, 
and in this context the word “fine” 
is almost an understatement. In fact, 


the particles used are only 100 times 
the diameter of an atom of iron and 
1/1000th the diameter of the finest 
radio iron powder hitherto 
manufactured. 

‘To produce the minute particles of 
pure iron was in itself difficult, but in 
addition there were certain problems 
of handling to be solved. Many fine 
metallic powders when loose are pyro- 
phoric, that is, they ignite on coming 
into contact with air. Therefore a 
method of handling had to be evolved 
that would remeve this danger. This 
problem was solved almost two years 
ago but experimental production was 
continued until the Company was 
satisfied that the magnets produced by 
this completely new process were not 
only equal in performance to conven- 
tional magnets but were also indeed 
permanent. Exhaustive tests have 
proved conclusively that all the require- 
ments of a good magnet are met by 
the new process. 


The different steels used hitherto 
for magnets have all had one property 
in common; they are extremely hard. 
As a result fabrication methods are 
limited to casting and grinding, and 
are therefore expensive and relatively 
siow. By contrast Gecalloy micro- 
powder magnets can be made in a great 
variety of shapes by the use of power 
presses and special press tools. There 
is virtually no restriction to the shapes 
that can be produced. 

Another factor of importance is that 
strength for strength a Gecalloy magnet 
weighs only .approximately half as 
much as a conventional steel magnet. 
Furthermore, the development of these 
magnets opens the way to major price 
reductions when large-scale manufac- 
ture is attained. In addition, the fact 
that every particle can be insulated 
from every other particle means that 
the magnet is an insulator, and there 
are no eddy currents in a Gecalloy 
magnet used in an inductive device. 


FLO-MASTER FOUNTNBRUSH 


NEW brush with a fountain pen 
type reservoir has recently been 
introduced in this country by Cushman 
and Denison Co., Ltd., of 124, Vassall 
Road, London, $.W.9. The pocket 
size version may be carried around in 
the same way as a fountain pen; but a 
larger model, the King size, is made 
for use at a work bench. There must 
be innumerable applications in industry 
for these units, such as for marking 
stores or rectifications needed on 
inspected components. ‘They would 
also be useful in packing and despatch 
departments, and advertising artists 
might be interested. A noteworthy 
feature of this unit is that relatively 
little skill is required, by comparison 
with that needed for brush work, for 
ordinary marking operations. 
The manufacturers claim that the 
Fountnbrush wili make a permanent 


mark in the shortest possible time on 
any surface including glass, plastics, 
leather, waxed paper, cellulose film, 
timber, steel, chromium and ordinary 
paper. ‘The ink dries almost instan- 
taneously when applied to an absorbent 
surface such as timber or paper, and 
after a relatively short time on non- 


The nib holder and valve 


absorbent surfaces. It may be obtained 
in containers of six different sizes, from 
2o0z to 1 gallon, and in ten different 
colours. All colours, except white and 


silver, which are semi-opaque, are 
available in two grades: transparent for 
general purposes, and semi-opaque for 
heavy marking, especially on metal 
glass and dark surfaces, etc. 

Both the pocket size and the King 
size brushes are similar in construction. 
They have a hexagon headed, screwed- 
on filler cap at one end, and a nib 
holder and valve at the other. The 
nibs are of a good quality hard felt and 
a large range of sizes and shapes are 
available. They are protected when 
not in use by a cap which in the pocket 
size has a clip on it, and which in the 
King size may be screwed to the bench 
to form a permanent stand for the unit. 
During use, if pressure is applied to 
the nib it slides up in its holder and 
lifts a spring loaded valve off its seat 
to allow ink to flow down from the 
reservoir in the body of the brush. 
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THE PERKINS P3 (TA) ENGINE 


A Diesel Power Unit Incorporating Many Components 


steadily increasing demand for 

light and medium diesel engines. 
This demand arises not only because 
of the widespread trend towards mech- 
anization on farms, but also because 
of the flat torque characteristics and 
operational economy of compression 
ignition engines. These features make 
them better suited than petrol engines 


Gees the war there has been a 


for both tractors and commercial 
vehicles. The movement towards the 
adoption of diesel units been 


further accelerated in some countries 
by unduly heavy taxation on fuels for 
petrol engines. 

The Perkins P3  was_ initially 
designed as a conversion pack for the 
Ferguson ‘T.E.-D20, V.O. engined 
tractor, but it is also suitable for the 
T.E.-20 (Continental) and the T-.E.- 


A20 standard petrol engined unit. 
Later it was incorporated in other 


tractors and in the Trojan 15/20 goods 
carrying chassis. The three cylinder 
layout was adopted because it so 
happened that half of the six cylinder 
engine developed the power needed 
for the particular application for which 
it was designed, and space require- 
ments were conveniently met. More- 
over, the rationalization that was pos- 
sible with this arrangement permitted 
considerable economies in production. 
Nearly all the parts subject to wear 


Despite the short length of the three element injection pump, 
there is not much room for the components on this engine 


Common to the P4 and P6 Engines 


SPECIFICATION 


Three cylinders. Bore and stroke 3-5 in 
(89mm) Sin (127 mm). Swept 
volume 144 in® (2,360 cm*). Maximum 
b.h.p. 34 at 2,200 r.p.m. Maximum 
b.m.e.p. and torque respectively 92 Ib/in® 
and 88 Ib-ft at 1,300 r.p.m. Compres- 
sion ratio 16-5:1. Forged four bearing 
crankshaft with bolted-on balance 
weights. Overhead valves; rockers 
directly operated by tappets on high 
camshaft. Injector pump C.A.V. type 
BPE 3A 600 310/3S 6230. Injector 
nozzles: C.A.V. type BDL 110 $6036 
atomizer in a BKB35S87 holder. 
Combustion chamber: Perkins patent 
**Aeroflow’’, swirl chamber. Fuel lift 
pump: C.A.V. type BFP/K22 P68. Fuel 
filters: C.A.V. type BFA5P2 and Tecale- 
mit FD 2161. 


are common to the P3, P4 and P6 
engines, so that servicing is appreciably 
simplified. ‘The pistons, connecting 
rods, bearings, valves and timing gear, 
pulleys, etc., are all the same for the 
whole range. Only components 
affected by the change in length are 
different. 

The firing order is 1.2.3. From the 
data given in the specification panel, it 
can be seen that the bore: stroke ratio 
is 0-7:1. The connecting rod length: 
stroke ratio is 1-8:1. At 2,200 r.p.m., 


The Perkins P3 is virtually half of the P6, and most components 
subject to wear are common to both these models and the P4 


when maximum b.h.p. is developed, 
the mean piston speed is 1,830 ft/min. 


The maximum brake mean effective 
pressure is at 1,300 r.p.m., 
and the im.e.p. at the same engine 
speed is 1151b/in®. this, it 
follows that the mechanical efficiency 
is 80 per cent. The b.h.p. per square 
inch piston area is 1-18, and in terms 
of b.h.p. per litre a figure of 14-4 is 
obtained. The minimum brake specific 
fuel consumption is 0-397 pint/b.h.p/ 
hr. Without the dynamo, starter, fly- 


wheel and its housing, the engine 
weighs 6301lb dry, and its overall 
dimensions are 30in high, by 22} in 


wide by 233 in long. These dimensions 
are for an engine without the air filter 
and flywheel. 

Finding space for all the components 
on each side of such a short engine 
obviously has not been easy. The 
dynamo is pivot mounted on the right- 
hand side, where it partly overhangs 
the starter. On the left-hand side is the 
injector pump which is shorter than 
usual, since it contains only three 
elements. An oil filter is mounted on 
a bracket bolted to the cylinder head 
above the injector and oil pump drive. 
Below the drive, a cast iron oil filler 
tube, to which is welded a breather 
pipe, is bolted to the side of the crank- 
case. The inlet pipe is on the right- 


hand side of the head, and the exhaust 
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194 


THE THREE CYLINDER PERKINS P3 T.A. DIESEL ENGINE 


Sin. Swept volume 2,360 cm? 


Bore and stroke 34 in 
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on the left. The injectors are bolted to 
the top face of the head above the 
exhaust manifold. At the front, there 
is a six-bladed fan with the usual tri- 
angulated V-belt drive for the dynamo. 


The cylinder block and crankcase 

An integral cylinder block and 
crankcase of nickel or chromium cast 
iron is employed. It is of exceptionally 
suff construction, having two trans- 
verse webs to support the intermediate 
journal bearings, and both the webs 
and walls extend down to the level of 
the axis of the crankshaft. At the rear, 
a face is machined to carry the flywheel 
housing which is located by two 
dowels. The joint is sealed by a 
0-010in thick paper washer. The 
timing case is assembled, together 
with a 3: in Klingerit washer, to a 
machined face on the front end. 

Dry liners with a wall thickness of 
,» in are fitted in housings, which have 
a wall thickness of about 4% in. 
Adjacent cylinder liner housings are 
joined together so that there is no water 
jacket space between them. At each 
junction, the metal thickness is 
approximately \} in. The liners are of 
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cast iron with a_ Brinell hardness 
number of 225-255. They are fine 
bored and hone finished. At the upper 
end, the outer periphery of each liner 
is flanged. Immediately below the 
flange is an undercut that eliminates 
the need for continually re-dressing the 
edge of the grinding wheel during 
production. The flange, which is only 
is in wide, seats on a shoulder in the 
housing, and it is held down by the 
cylinder head and gasket. 

The main journal bearing caps are 
also of cast iron. They are held down 
by sin diameter En18T set bolts 
around which are dowel tubes for 
location purposes. The front and rear 
bearing caps are each shouldered and 
fitted with a semi-circular cork washer, 
against which the sump bears to com- 
plete the oil seal, and their set bolts 
are outside the sump. This arrange- 
ment makes the sump rather short, but 
it was adopted in the interests of 
rationalization. Locking is effected by 
means of tab washers. Both end caps 
incorporate a drainage passage, at the 
front the passage is about in 
diameter to return the lubricant from 
the timing case to the sump, and at 


The tappets are carried in the cylinder head 
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Engine performance curves ubtained with 
dynamo on charge, and with a15 in diameter, 
6-bladed fan fitted 


the rear it is 4 in diameter to drain the 
casting surrounding the crankshaft rear 
oil return and thrower. 


Crankshaft, connecting rods 
and pistons 

An En 19T crankshaft is fitted. Its 
four main journals are Tocco hardened 
to V.P.N. 550-600, and the remainder 
of the shaft has a Brinell hardness 
number of 248-302. The three crank 
throws are spaced 120 deg apart so that 
the crankshaft is virtually half that of 
the six cylinder engine. With this 
arrangement, there are no primary and 
secondary unbalance forces, but there 


are both primary and_ secondary 
couples. The rotational balance is 
effected by two cast iron counter 


weights bolted to the end crank webs. 

The main journals are 2}in in 
diameter and are carried in_ steel 
backed copper lead bearings of Glacier 
manufacture. Both the intermediate 
bearings are lin long; the length of 
the front bearing is 11% in and that of 
the rear lj} in. On all bearings, the 
radial clearance is 0-00175-0-0025 in. 
Location of each shell is by means of 
a dowel in the connecting rod half. 

Between the front of the front web 
and the back of the rear web the length 
of the crankshaft is 114% in. The thick- 
ness of the front and intermediate crank 
webs is 3 in, while that of the rear one 
is All are 3} in wide measured 
across the crank pin axes. The diameter 
of the crank pins is 2} in. 

Axial location of the crankshaft is 
effected at the lower half of the rear 
bearing shell, which is flanged on cach 
side of the cap to bear against the crank 
web on one side and against the oil 
thrower ring on the other. This thrower 
ring is integral with the crankshaft, and 
immediately to the rear of it is an oil 
return scroll which works in a two- 
piece aluminium die-casting. The upper 
portion of the die-casting is bolted to 
the crankcase and the lower portion to 
the bearing cap, and the halves are held 
together by a {in diameter bolt and 
split pinned nut vertically positioned 
on each side. 
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Four } in diameter set bolts secure 
the B.S.1452 grade 17 cast iron fly- 
wheel to a flange on the tail end of 
the crankshaft. This flange is spigoted 
into the front face of the flywheel, and 
further positive location is effected by 
a dowel. Support for the front end of 
the clutch shaft is afforded by the ball 
bearing carried in a cast housing that 
is spigoted into the rear of the flywheel 
and secured by two set bolts. This 
arrangement is probably necessary 
because of the thickness of 
the flywheel, otherwise the 
clutch shaft, were it carried 
in the tail end of the crank- 
shaft, would be unduly long 
and slender. The flywheel is 
14;in diameter by 3) in 
thick overall and weighs 
124 lb. An En 8 starter ring 


gear with 120 teeth is 
spigoted on to the flywheel and is 
secured by four (in diameter set 
SCTCWS. 


Phe En 24U connecting rods are oil 
quenched at 840 deg C and tempered 
‘to Brinell hardness number 269-321. 
Their centre-to-centre length is 9 in 
and the big end bearings are split at 
90 deg to the axis of the rod. Location 
of the caps is effected simply by the 
fit of the (sin diameter En 110V bolts, 
the slotted nuts for which are locked 
by split pins. Vandervell thin wall, 
lead bronze lined, indium flashed, big 
end bearings are employed. The bear- 
ings are 1) in long, and the radial 
clearance is 0-0016 in-0-0021 in. 

A lead bronze lined bush is pressed 
into the small end of the connecting 
rod. In it is carried a 1} in diameter 
gudgeon pin drilled out {4 in diameter; 
the running clearance is 0-001in on 
the diameter. The gudgeon pin is made 
of case hardened En 353 or En 354, and 
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is an interference fit in the piston 
bosses which are jin long. Positive 
axial location is afforded by Seeger 
circlips in the grooves in the piston 
bosses. 

Low expansion aluminium alloy 
plain pistons are fitted. Their crowns 
are flat except for a small cavity which 
is positioned in line with the transfer 
port of the pre-combustion chamber. 
Each has three compression rings and 
two oil control rings. The top two 


CAMSHAFT PERFORMANCE DATA AT 2,200 R.P.M. 


Maximum positive acceleration of tappet (flank) 2,130 ft/sec® 
Maximum negative acceleration of tappet (nose) 


compression rings are of plain rect- 
angular cross section and their prin- 
cipal dimensions are: gap 0-009-0-013 in, 


side clearance 0-002-0-004in, face 
width radial thickness 0-143- 
0-135in. A Cords laminated lower 


compression ring is employed. Each of 
the three laminations is ,': in thick, and 
the radial thickness is 0-127-0-123 in. 
All grooves in the piston are 0-160 in 
deep. A Duoflex oil control ring is 
fitted below the gudgeon pin and a 
slotted ring above. The face width of 
both is }|in while the side clearance 
and radial thickness of the slotted ring 
are respectively 0-002-0-004 in and 
0-135-0-137 in. The radial thickness of 
the Duoflex ring when in position is 
0-160 in. Again, the depth of both 
grooves is 0-160 in. 


Timing gear, camshaft and valve gear 
three-piece LM4M_ aluminium 
die-casting encloses the timing gears. 


Bolted on balance weights are fitted to the crankshaft 


792 ft sec* 
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One piece is the dished casing bolted 
to the front of the crankcase, the 
second is its front cover, and the third 
is a small closing plate bolted on 
below the level of the sump face joint. 
From the point of view of weight 
saving this arrangement represents an 
appreciable gain as compared with the 
more common practice of casting the 
casing integral with the cylinder block. 
A cast, rather than a pressed steel, front 
cover is necessary to provide adequate 

stiffness for supporting the 


water pump- which is 
mounted on it. No doubt 
this has another incidental 


advantage in that it reduces 


Maximum tappet velocity 5-12 ft/sec the noise transmitted from 
Lift at camshaft 0-312 in the timing gears and chain 
Nominal period of cam 118 deg drive. 


three - strand roller 
chain of {in pitch transmits 
the drive to the camshaft and injector 
and oil pump drives. Chain tension is 
maintained by a Renold and Coventry 
Autotensioner, type 622564, bolted to 
the front wall of the crankcase. The 
En 8Q driving sprocket together with 
the 5! in diameter B.S.1452 grade 14 
fan belt pulley is carried on the 1} in 
diameter front extension of the crank- 
shaft. A single plain key, 2} in long, 
drives both wheels. These wheels are 
pulled against the shoulder formed by 
the front main bearing of the crank- 
shaft by the {in diameter special bolt 
incorporating the dogs for the starting 
handle. An Angus MIS 20 synthetic 
rubber oil seal is housed in the front 
cover and bears on the boss of the fan 
belt pulley. A dished oil thrower ring 
clamped between the pulley and the 
sprocket partly enshrouds the seal and 
its housing. 

The camshaft is carried in a cell high 
on the right-hand side of the cylinder 
block, so that push rods are not 
needed. This arrangement is a Perkins 
patent. Several advantages are claimed 
for it: the elimination of push rods 
economizes in weight cost; 
because of the reduced weight of the 
moving parts lighter valve springs may 
be employed; the system is more rigid 
and therefore less susceptible to 
troublesome vibrations; variations in 
tappet clearance due to thermal ex- 
pansion are reduced; and the tappet 
adjusting screws may be carried in the 
tappet instead of in the rocker. The 
locknut for the adjusting screw is large 
enough to prevent the tappet from 
falling out when the cylinder head is 
removed. 

A close grained cast iron half speed 
wheel is secured to a flange near the 
front end of the camshaft by three 
i's in diameter bolts. There are eight 
bolt holes in the sprocket and three in 
the camshaft flange, and with 40 teeth 
on the sprocket, the relative position 
of the two components be 
adjusted in steps of 1} deg. 

Three bearings in transverse webs in 
the cell carry the 1,:in_ diameter 
Monikrom camshaft. The front bear- 
ing is 1-87in diameter by 14 in long, 
the second is 1-86in by 1-0in and the 
third is 1-84in by 1, in. No bushes 
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are employed. Axial float is 
controlled by an arched leat 
spring. One end of this 
spring is riveted to the front 
cover, and its centre bears 
against the end of the cam- 
shaft, pushing it to the rear 
until a shoulder behind the 
flange carrying the half 
speed wheel bears against 
the front face of the cylinder 
block. projection raised 
on each side of the front 
cover prevents the free end 
of the spring from turning 
about the riveted end. 
Close grained chromium 
iron, mushroom _ type 
tappets, the stems of which 
are jin diameter, are 
carried directly in_ the 
cylinder head. The radial 
clearance between the head 
and the tappet is 0-0005- 
0-00175 in. A case hardened 
En 32 tappet adjusting screw 
and a lock nut are carried in 
the upper end of each 
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VALVE DATA 


Inlet 


Material DTD 13B 


Exhaust 


197 


length to hold down the in- 
jectors. The overall dimen- 
sions of the head casting 
are: 3in deep by 8fin 
wide by 14; in long. The 
porting arrangement is 


Head in somewhat unusual, since it 
Throat diameter is half ofthe six cylinder 
Stem diameter is In 


Seat angle 90 deg included 


Spring rate: 


tappet. The overall length 
between the adjusting screw 
and the head is 5; in. 

Four LM4M or LM6M 
die-cast pedestals support 
the case hardened En 32 
rocker shaft which is 3 in 
outside diameter by jin 
inside diameter. The shaft is located 
axially by a circlip at each end, and is 
prevented from rotating by the clamp- 
ing action of the pedestal holding down 
studs in the split bosses that carry it. 
The En9S_ rockers have induction 
hardened end pads. Pressed into their 
bores are lead bronze lined, steel bushes. 
Each rocker is constrained against its 
adjacent pedestal by a compression 
spring round the shaft. 

The valves are positioned in line 


in the plane of the cylinder axes. The 


distance between the axes of each pair 
of valves is 1jin. Dimensions and 
other details of the valves are given 
in the table. Two springs are employed 
on each valve; they are retained by a 
washer and split collets. The lower 
end of the inner spring seats on a 
stepped washer around the valve guide 
while the outer spring seats on the 
cylinder head and is located by the 
stepped washer. 

The valve guides are 23 in long by 
; in outside diameter. They are inter- 
changeable. Their upper ends are 
tapered externally and shouldered to 
bear on the top of the cylinder block. 
They are also tapered externally at 
their lower ends where they project 
4 in from their bosses. For a length of 
sin from the end they are counter- 
bored to a diameter of jin. This 
counterbore is intended to shield from 
direct contact with the exhaust gas 
stream that part of the stem adjacent 
to the guide. It also provides a space 
in which any carbon that may be 
deposited is confined without detri- 
ment to the bearing portion of the 
guide. The valve seats are cut directly 
in the cylinder head. When in the 


‘Tappet clearance, hot 
Valve opens 
Valve closes 


inner 42°5 lb in 
outer 77°5 lb in 
Spring length free: 
1-365-1-405 in 
outer 1-803-—-1-783 in 
Spring length installed: 
inner in 
outer 1} in 
Surge frequency: 
inner 22,400 c.p.m. 
outer 18,000 c.p.m, 
No. of coils: 
inner 7} 
outer 7) 
Coil diameter: 
inner j in 
outer 1 4, in 
Wire gauge: 
inner 13 s.w.g. 
outer 0-136 in 
Valve lift 0-350 in 
Rocker ratio | 
Valve crash speed 3,000 r.p.m, 
Valve guide length 
0-010 in 


13 deg 


closed position, the valve heads are 
recessed approximately ;'; in above the 
lower face of the cylinder head. 
Further details of valve and seat 
dimensions, etc., are given in the table. 


Cylinder head, manifold and 
injection equipment 
Fourteen («in diameter En 18T 
studs are employed to hold down the 
cylinder head. Six of them are of extra 


B.T.D.C. 46 deg B.B.D.C. 
43 deg A.B.D.C. 10 deg A.T.D.C. 


layout. As can be seen from 
the illustration, two of the 
exhaust ports are siamesed 
and the third is separate. All 
the inlet ports open into a 
common chamber to which 
the LM4M_ induction pipe 
is bolted. 

The combustion cham- 
bers are of the Perkins 
patent “ Aeroflow” design. 
They are more or less 
spherical with an_ elbow 
shaped transfer passage 
communicating with the 
cylinder. Each combustion 
chamber is cored and 
machined in the head and 
closed by an En 5B bolted- 
on portion. A copper sealing 
washer is fitted between the 
head and the closing piece. 
two-spray injector is 
employed. It discharges into 
the elbow of the transfer 
passage, and directs one 
spray of fuel into the swirl 
chamber and a second down 
the transfer port into the cylinder, 
thus combining the flexibility obtained 
from swirl-type combustion 
chamber with the efficiency of the 
direct injection type head. For cold 
starting, a Kigass pump is used to 
pump diesel fuel through a sprayer 
nozzle in the induction pipe. Part of 
the spray is directed on to a hot plug. 
he fuel is ignited and burning mix- 
is drawn into the cylinders to 


ture 


A pipe line carries oil to the centre of the rocker shaft 


‘ 
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A section through the cylinder head, showing the valve port arrangement 


warm the induction system and com- 
bustion chambers. 

In applications in which the fuel 
tank is lower than the injector pump, a 
C.A.V. BFP/K 22 P 68 fuel lift pump 
is employed. The two fuel filters are 
the Tecalemit FD.2161 and C.A.V. 
BFA 5P 2 types in tandem. A C.A.V. 
BPE 3A 600 310/3S 6230 injection 
pump is mounted on a bracket on the 
nearside of the cylinder block. It is 
used in conjunction with a C.A.V. 
BEP/MZ80A/100 pneumatic 
governor. The pump delivers the fuel 
at a nominal working pressure of 120 
atmospheres to the C.A.V. BDL 110 
$6036 atomisers in BKB 35 S87 
holders. The injection pump spill 
timing is 30deg before top dead 
centre. 

Lubrication and injection pump drive 

The lubrication and injection pump 
drive is carried in an aluminium casting 
bolted on the left-hand side to the rear 
of the timing case. ‘The close grained, 
cast iron driving sprocket is pressed on 
and keyed to the 1} in diameter En3 
spindle. The spindle is carried in two 
phosphor bronze bushes spaced 2} in 
apart. A flange on the forward end of 
the I} in long front bush takes the 
thrust. The rear bush is 1) in long 
and is pressure fed with oil from the 
head of the Tecalemit filter and an oil 
weir at the front end of the casing 
maintains the level to lubricate the 
front bush. Behind the rear bush is a 
case hardened En 32 thrust’ washer 
interposed between the housing and 
the spiral gear which is keyed on the 
1 in diameter rear end of the spindle to 
engage with the gear on top of the oil 
pump drive spindle. The driving gear 
is retained in position between a 
shoulder on the spindle and a Seeger 
circlip at the back. ‘To the rear of the 
gear the spindle is further stepped 
down in diameter to } in where it Is 
passed through a lip type seal housed 
in a bolted on end cover. The C.A.V. 
coupling for the injector pump is keyed 
on to the tail end; it incorporates a 
vernicr device for timing adjustment. 


Oil pump and lubrication system 

two-piece, En32 pump drive 
spindle is employed. Its upper portion 
is housed partly in the drive casing just 
described and partly in the crankcase, 
while its lower portion is in the oil 
pump bedy. The top end of the upper 
portion is reduced to j in diameter and 
is carried in a ball bearing in a housing 
cap bolted to a face machined on top 
of the drive casing. Immediately 
below the bearing the spindle is 3} in 
diameter and carries a pressed on 
phosphor bronze, spiral driven gear. 
The drive is through a Woodruff key. 
Below the shoulder against which the 
gear is located, the shaft is jin 
diameter and ground for a length of 
lin, where it is carried in a phosphor 
bronze lined, steel bush. This bush is 
housed in a boss in the drive casing; 
its upper end is flanged and takes the 
thrust from the driven gear. 

Below the bearing, the spindle is 
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turned down to fin diameter. It is 
surrounded by a sleeve, the upper end 
of which is belled to seat on a rubber 
ring round the end of the bush pro- 
jecting below the drive casing. ‘The 
lower end of the sleeve extends into 
the spindle housing in the crankcase. 
A compression spring carried 
between the belled upper end of the 
tube and a conical washer fitted loosely 
round the lower end. The washer 
seats on a rubber ring which is thereby 
held firmly round the tube and at the 
same time pressed against the top of 
the crankcase to form an effective oil 
seal. 

The bottom end of the upper portion 
of the spindle is dogged and engages in 
a slot in the top end of the lower 
portion. This dog and slot coupling is 
just below the level of the sump face 
joint, in a phosphor bronze bush, { in 
long, in a boss at the top of the 
D.T.D. 424 pump body casting. 
Another phosphor bronze bush, also 
, in long, spaced 3} in below the first 
one, carries the lower end of the 
spindle on which is pressed the pump 
driving gear. 

Both the driving and driven gears 
are of En6. They are in long by 
1{é in diameter. These gears are shorter 
than on most designs in order that 
most of the pump components may be 
common to the 3, 4 and 6 cylinder 
Perkins engines. For the same reason, 
that portion of the casing which 
surrounds the gears is a separate piece. 
This arrangement may have another 
incidental advantage in that it can be 
produced by through-milling instead 
of end-milling. The pump _ body, 
therefore, consists of three pieces: the 
upper portion, the lower end of which 
is machined flat; the gear chamber; 
and the flat end-cover which, together 
with the gear chamber, is bolted on to 
the upper portion. The spindle for 
the driven gear is 1 in diameter and is 


Each swirl chamber is closed by a cap held by three studs on the side of the cylinder head 
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of cast iron. There is a spiral groove 
round the lower part of its periphery 
to assist lubrication. This spindle is 
pressed into the pump casing and 
located against rotation by a_ peg 
engaging in a slot in its upper end. 

Because of its short length, the cast 
aluminium sump is deeper than most 
designs; it holds 14 gallons. The oil 
pump is about jin above the oil level. 
Oil is drawn through a pipe from a 
gauze strainer mounted on a pressed 
steel cover plate bolted to an aperture 
in the base of the sump. The outlet 
from the pump is a 4 in diameter duct 
drilled in the pump body. This duct 
passes the oil vertically up to a chamber 
formed by an aluminium casting bolted 
over the relief valve fitted in the side 
of the crankcase. The blow-off 
pressure is 601b/in®. the 
chamber a pipe carries the oil up to 
the Tecalemit FA 2689 filter. An 
external pipe from the filter head takes 
the lubricant to the gallery drilled 
longitudinally in the crankcase. Thence 
the oil passes through ducts to the 
three main journals; passages drilled in 
the crankshaft distribute it to the big 
ends. The small ends are splash 
lubricated. As has already been 
mentioned, another pipe carries oil 
from the head of the filter to the rear 
bearing of the pump drive. 

A third pipe communicates between 
the head of the filter and the centre 
cam‘haft bearing. Oil issuing from 
this bearing fills the camshaft cell to 
the height of an oil level weir over 
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which it passes into a drain channel 
incorporated in the outer wall of the 
cell. This channel is open at its front 
end and discharges oil on to the timing 
chain end sprockets. 

Drillings in the camshaft centre 
bearing are arranged to deliver an 
intermittent feed up through a passage 
to the cylinder head. A _ union is 
screwed into the upper end of this 
passage and oil is piped from it to a 
boss fitted round the centre of the 
rocker shaft. From here it passes into 
the shaft, and the rockers are lubri- 
cated in the usual manner through the 
radial holes. A_ vertical drilling 
through the rockers and their bushes 
allows oil to pass out on top, so that it 
may run down to lubricate the tappet 
ends. 


Water pump and cooling system 

The water pump is mounted on the 
front cover of the timing case. It is 
driven at 1-3 times engine speed by a 
fan telt, , in wide by jin thick with 
a V-angle of 28deg. The pump body 
is of LM4M cast aluminium. A 2} in 
diameter B.S. 1452 grade 12 cast iron 
impeller is employed. It is pressed on 
to the }in diameter rear end of the 
spindle, and holes are drilled and 
tapped in its boss to accommodate an 
extractor. 

A spring loaded moulded rubber 
water seal is employed. At the rear a 
carbon thrust ring bears against the 
rotor boss, and at the front the seal is 
retained in position by a washer seat- 
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ing on a shoulder in the housing. 
Forward of the water seal the spindle 
diameter is jin, 1\s in apart. Two 
grooves are machined around it to 
form the inner races of the two row, 
tubular type ball bearing. 

Between the rear of the bearing and 
the water seal, L-section steel 
thrower ring is pressed on the spindle 
and is housed in a drainage space. In 
front of the bearing the B.S. 1452 grade 
12 cast iron pulley is pressed on to the 
spindle. The six-bladed fabricated 
pressed steel fan is bolted and spigoted 
on the pulley. The whole assembly, 
comprising the pump rotor, spindle, 
water seal, thrower, bearing and pulley 
is located by a grub screw in a tapped 
hole on top of the nose of the body 
casting. ‘This screw engages in a hole 
in the tubular outer race of the bearing. 
The coolant circulation is from the 
pump through a pipe to a connection 
near the rear of the left-hand side of 
the cylinder block. It then flows 
through ducts into the head, on 
the front end of which is a water 
outlet. 


Electrical equipment 
Twelve-volt electrical equipment is 
employed. ‘The battery capacity is 
63 amp-hr on a 10 hr rate. It is served 
by a Lucas C39P/2 dynamo used in 
conjunction with an RF96/2 L113 
voltage regulator. A C.A.V. BS512K66 
axial type starter is fitted and the pinion 
has 11 teeth to engage with the 122 

teeth on the starter ring gear. 


ALLOY STEELS 


Conservation of Alloys in Steels for Truck Axle Parts 


[N a paper entitled “ Alloy Conserva- 
tion in Steels for Truck Axle Parts ” 
by T. A. Frischman, in Eaton Forum, 
September 1952, the experiences are 
given of the Axle Division of the Eaton 
Manufacturing Company in the adop- 
tion of substitute steels as a result of 
a conservation order by the USS. 
Government in 1951. This order 
limited the use of the strategic alloying 
elements Ni and Mo. Conservation 
methods included reduction of alloy 
content, replacement by non-strategic 
alloying elements, and the use of boron 
steels. 

Tables showing the specifications 
and analyses of the regular and replace- 
ment steels, together with some of the 
parts for which they are used, are 
given. The carburizing types are now 
limited to a maximum of 0-60 per cent 
Ni and 0-15 per cent Mo, while in the 
through-hardening types, the main 
differences are in the reduced Mo 
content of the TS 4100 series steels, 
and the reduction of both Ni and Mo 
in the others. The Mo reduction in 
both instances was compensated for by 
an increase in Mn and Cr content and, 
in the Cr-Ni-Mo types, the reduction 
in Ni and Mo was made possible by 
the addition of B. 


The choice of a suitable steel is 
influenced by machinability, harden- 
ability requirements, and response to 
heat treatment, as well as by avail- 
ability. In sections of less than 3 in, 
the boron through-hardening steels are 
comparable as regards physical pro- 
perties with the regular steels they have 
replaced. It is stated that the standard 
Jominy end-quench test is a reliable 
guide for these comparisons. 

Statisticai plots of the hardenability 
of various heats of through-hardening 
steels showed that the emergency steels 
TS 86B45, TS 4150 and TS 81B45 
would form suitable substitutes for the 
434GH, 4150H and 6150H_ grades 
previously used for axle shafts. In 
another application, the boron steel 
TS 81B45 was selected to replace 8645 
for a high-speed clutch plate. Apart 
from the equal hardness and even 
greater toughness of the replacement 
steel, it had the further advantage of 
lower annealed hardness, so giving 
easier machining. By contrast, the 
boron carburizing steels are more 
difficult to work with. Distortion 
control and bore contraction are 
unpredictable and make the achieve- 
ment of proper tooth contact in spiral 
bevel and hypoid gears a problem. The 


effects of boron on machinability and 
hardenability are discussed, and a 
method of measuring the case-harden- 
ability on end-quench specimens is 
described. M.I.R.A. Abstract No. 6148. 


The Queen’s Air Forces 


HOSE of our readers who are 

interested in aviation may like to 
know that our associate journal, Flight, 
is producing a_ special Coronation 
Number, entitled “The Queen’s Air 
Forces,” on the 29th May. This is a 
souvenir issue and .t will review the 
work and equipment of the R.A.F., 
Naval Aviation and Commonwealth 
Air Forces to-day, and recall the most 
important events in British aviation 
during the lifetime of H.M. Queen 
Elizabeth IT. 

A prominent feature will be air-to- 
air photographs in full colour giving a 
first-hand account, specially reported 
by Flight during a tour of Middle and 
Far East units, of the work of squadrons 
operating in Korea and Malaya. 

Copies of the issue can be obtained 
from all newsagents, price ls. 6d. This 
is sixpence more than the usual price 
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LIGHT ALLOY BODYWORK 


A Review of Mass Production Practice in France 


XAMPLES of the use of 
aluminium in touring car 


bodywork go back a good 
many years. Perhaps the 
earliest example is a 1907 
de Dion with a body of alu- 
minium sheet Between 1922 
and 1924 several builders 
supplied bodywork, often of 
great luxury, completely in 
ajuminium, and in Revue de 
Aluminium for October 1924 
there are a number of illustra- 
tions of well-known makes 
with aluminium bodies. In 
1938 the situation in France 
was: Voisin was producing 
aluminium bodies; Talbot was 
building in small quantities a 
car with a welded aluminium 
body; the body building firm 
of Million-Guiet was using 
the construction principle 
patented by Viscaya for pro- 
ducing thousands of  alu- 
minium tourer bodies; and 
Citroen was fitting Million- 
Guiet bodies to a special model 
with an all-aluminium engine. 
Despite all these develop- 
ments, the problems of mass 
production for aluminium 
bodies had not been seriously 
attacked. So long as price was 
not an important factor, there was no 
difficulty in producing these bodies in 
pure aluminium of a fair thickness, 
formed more or less by hand and 
assembled by riveting, fasteners and a 
certain amount of torch weiding. 
Nevertheless, these cars proved that 


aluminium would give satisfactory 
service in this 
application and 


showed the 
possibility 
of improved per- 
formance through 
the lightening of 
the vehicle. 
During the 
period 1932-1939, 
the basic prob- 
lems were inves- 
tigated by the 
large automobile 
manufacturers — 
such as Citroen 
and Peugeot — 
and by deep 
drawing specialists 
such as Chausson. 
The results’ of 
these activities 
were not specta- 
cular, but they 
did demonstrate 
the following : — 
(1) The impos- 
sibility of using 
the standard 


Fig. 1. Bonnet of the Dyna Panhard 


alloys (99-5 Al, Al-Mn, Al-Mg-Si, cast) 
for reasons either of mechanical 
strength or of complication of heat- 
treatment. 

(2) The necessity of inducing spot- 
welding machine makers, Sciaky and 
Langeupin, produce stationary 
machines or pinch welders for the 


Drawing tool for the Dyna Panhard half-bonnet 


assembly of light metal parts. 

(3) The need for specialists 
to consider the problems of 
fillers and painting which had 
hitherto not been solved. 

(4) The advantages of light- 
weight bodywork and the cost 
per pound of weight saved. 
Between 1937 and 1939 
Citroen had developed a 
front-wheel drive 11 h.p. car 
entirely of light metal, which 
weighed 660lb less than the 
ordinary steel car and had 
quite a remarkable perform- 
ance. At the time, 
Citroen were preparing for 
the mass production of a small 
car — the present 2h.p. — 
which at that date was 
intended to be entirely of 
aluminium. At pre-war values 
the additional cost per Kg of 
weight saved was in the order 
of eight francs; to-day it is 
160 francs, that is the addi- 
tional cost per pound of 
weight saved was Is 4d before 
the war and is now 3s 4d. 

The period of the occupa- 
tion of France was not one of 
inactivity. It was, in fact, 
during that period that 
L’Aluminium Francais and 
J. A. Gregoire decided to co-operate in 
planning and developing a small car to 
meet post-war requirements. Even- 
tually, however, it was the Société 
Panhard which decided to go into 
production, at the rate of 50-100 per 
day, with a car having bodywork com- 
pletely in light metal and produced by 
the most modern 
procedures. 


Choice of alloy 

When the deci- 
sion was made to 
produce this car, 
important 
points had to be 
considered : (a) 
the choice of the 
alloy, and (b) the 
thickness of the 
metal for the 
deep-drawn parts 
of the bodywork. 
Neither pure alu- 
minium nor man- 
ganese alloy was 
suitable. They are 
excellent materials 
for deep-drawing, 
but their low 
strengths would 
have entailed the 


Based on a paper by F. 
Baron, Director of Tech- 
nical Services L’ Alumin- 
tum Francais. 
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use of gauge thicknesses that were in- 
compatible with the stipulated selling 
price and lightness. It was therefore 
decided to use a magnesium alloy, 
Al-Mg3, that had given the best results 
during the pre-war investigations. 

There was thus only a single light 
alloy, whereas for steel bodies there is 
a whole range of steels for the different 
deep-drawing problems. Furthermore, 
there was little practical experience on 
the possible effects of rolling and draw- 
ing on the sheets. There were also 
other handicaps. For example, the form 
of the bodywork was still completely 
influenced by the use of steel and the 
deep-drawing characteristics of that 
metal. Furthermore, because the tool 
designers lacked practical experience in 
drawing light metal, the press tools 
were made as if they had to draw steel. 
Nevertheless, the problems were all 
solved eveniually, and now the daily 
production problems are no more 
serious than would be met with in the 
production of steel bodywork. 

From the outset a normal composi- 
tion A-G3 alloy was used. It was made 
from 99-5 per cent pure aluminium 


with the following additional 
elements : — 
Mg 2-5-3-7 per cent 
Mn 0-2-0-5 per cent 
Fe Si Less than 0-5 per cent 


Cu .. Less than 0-1 per cent 
To take the place of 1 mm gauge steel, 
it was decided after preliminary tests 
to use 1-2mm sheet. Normally, the 
thickness should be determined from 
the following considerations : — 

(a) Overall strength, for passenger 


Fig. 3. Bonnet of the Simca 6 
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protection in the event of a serious 
accident. To assess this factor, it is not 
sufficient to take into account the 
mechanical strength and the _ elastic 
limit of the sheet; these factors must 
also be considered for the chassis and 
the bracing, and in fact for the general 
conception of the car. This was parti- 
cularly so for the Panhard which has a 
very rigid chassis and a scuttle in cast 
Alpax that gives very good protection. 

It is also necessary to take into 
account that a deep-drawing steel with 
a tensile strength of 24 tons/in® is to 
be replaced by a material with a tensile 
strength of 12-7 tons/in®, and as the 
stiffness varies directly with the cube 
the comparative strengths are 24 tons/ 
in’ for steel and 22 tons/in® for the 
light alloy. 

(b) Strength under local and elastic 
deformations must also be considered. 
As this factor depends upon the elastic 
modulus and this for light alloys is 
approximately only one-third that of 
steel, theoretically the thickness should 
be increased to approximately 1-4. In 
point of fact experience shows that 1-2 
is enough, since the parts of the body- 
work most susceptible to local and 
elastic deformations are well radiused 
and offer a resistance to local buckling, 
which in any case is not governed solely 
by the gauge of the material and the 
modulus. 

This increase of 20 per cent in 
thickness is an important economic 
point, and it is worth while considering 
whether improvement can be effected, 
even although it might entail certain 
constructional difficulties. It should be 


Fig. 4. Roof panel for the Dyna Panhard 
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made clear that within this limit of 
increase it is possible to deep-draw 
light aluminium sheet with a_ tool 
designed for steel of 20 per cent less 
thickness. This is a great advantage, 
since in the present transition stage, no 
builder would have been willing to 
make light alloys unless they could 
also be used for steel if necessary. 

It is generally taken for granted that 
a large percentage elongation to rupture 
is a necessary condition for good draw- 
ing characteristics in an alloy, and that, 
on the other hand, a low Erichsen value 
is a sign of faulty drawing characteris- 
tics. That may be true of steel, but it 
is only very roughly accurate for light 
alloys and particularly for Al-Mg3. 
The elongation of this alloy is almost 
half that of a good drawing steel and 
a very pronounced slip of the metal 
under the pressure plate is inevitable. 
There is, therefore, an increased 
tendency for wrinkles to form. 

Crystalling structure plays a prepon- 
derant role in deep-drawing. A_ large 
crystal structure gives a metal with 
high elongation, but a rough surface; 
and if the crystals are too large, the 
sheet may show breaks before the 
operation is completed. Very fine 
crystals go with a good surface and 
low elongation. It is therefore neces- 
sary to determine the permissible 
crystal size by experiment. 

In a remarkable study on the deep- 
drawing of non-ferrous metals at a 
London Symposium in 1951, H. 
Dudley Jevons made some very impor- 
tant observations on the value of the 
different tests for determining the 
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Fig. 5. The drawing tool for the pane! shown in Fig. 4 


drawability of aluminium alloy sheets. 
He stressed the importance of measur- 
ing the uniform elongation and not the 
total elongation in tensile tests, The 
Erichsen test can supply indirect in- 
formation of great interest. If the depth 
of the impression is disregarded, but 
careful attention is paid to the appear- 
ance of the cup and of the break, it is 
possible from the roughness of the 
metal at the highest point to deduce the 
average crystal size and the superficial 
texture of the drawn piece. Further- 
more, from examination of the break, 
which may be circular, straight or in 
different directions, it is possible to 
determine the directional properties of 
the sheet. If the metal is likely to 
show the defect known as vermicula- 
tion, or Luder lines, this can be 
verified from the lower part of the cup, 
which will show very clear indicating 
marks, 

The value of a sheet for drawing 
may be determined by four ordinary 
laboratory tests. These, in the order 
in which they should be applied, are: - 
(1) hardness test (Rockwell or 

Vickers) which will allow obviously 
unsuitable sheets to be eliminated. 

(2) The Erichsen test to give indica- 
tions as to anisotropy, crystal size 
and the appearance the surface will 
have after the drawing operation. 

(3) A microscopic examination. 

(4) An ordinary tensile test which the 
metallurgist can interpret from the 
deep-drawing point of view. 

These conclusions, based on experience 

gained in deep-drawing steel, have 

proved of value for drawing the 

Al-Mg3 alloy. 

Throughout the experimental period 
before 1940, the acceptance of Al-Mg3 
sheet was on the basis of the Rockwell 
hardness figure, and one user got as 
far as establishing a loading schedule. 
The war prevented the confirmation of 
this by practical experience until the 
production of the Panhard car was 
started in 1945, 


Alloy compositions 

Many studies have been carried out 
to determine the alloy composition that 
will give optimum results. With Al- 
Mg3 it is advantageous to reduce the 
iron, silicon and manganese contents. 
In fact, for difficult parts these con- 
stituents should 
not together 
exceed 0-15 per 
cent. This makes it 
necessary to start 
with 99-7 per cent 
aluminium. To 
improve the mech- 
anical properties it 
would be advanta- 
geous to raise the 
magnesium content 
from 2-7-3-5 per 
cent to 5 per cent, 
an alteration that 
does not appear to 
diminish the 
drawing properties. 
Unfortunately, the 
difficulties in roll- 


May 1953 


characteristics (tensile 
close to 19 tons/in?). 
(b) possessing drawability at least equal 
to that of Al-Mg3. 
(c) requiring no heat-treatment after 
delivery to the deep drawer. 
(d) being economical in composition 
and fabrication. 
Of the many alloys that were studied, 
only one held out hope of improve- 
ment, A-U2G, of the following com- 


strength 


position : — 
Copper .. . 2-5-3-0 percent 
Magnesium 0-5-0-6 per cent 
iron .. Less than 0-2 per cent 
Silicon .. Less than 0-15 per cent 


Manganese Less than 0-1 percent 
After salt bath treatment at 500 deg C, 
this alloy has the following mechanical 
properties : — 
Tensile strength 
Elastic limit 
Elongation 


19-7 tons /in? 
11-4 tons /in? 
.. 23 percent 
(17-18 per cent uniform) 
Brinell hardness 85 

Provided the deep-drawing was car- 
ried out within eight days of heat- 
treatment, the rear wall of the Panhard 
could be produced from this alloy in 
a single draw. The production of the 
roof for the same car showed up 
wrinkles which it was difficult to iron 
out. Unfortunately this alloy ages, and 
in a manner unfavourable to the draw- 
ing characteristics. After six months 


ing this alloy make Fig. 6. Formation of folds under the blank holder on the Dyna 


it too expensive for 
use in automobile 
bodywork. Perhaps 
this economic 
problem could be 
solved by the use 
of more powerful 
rolling mills. It has 
been established 
that in rolling 
Al-Mg3 alloy, a 
four - high mill 
produces sheets of 
better quality than 
a two-high mill. 
Tests have also 
been carried out to 
determine whether 
another alloy 
might not show 
improvement by:- 
(a) having better 
mechanical 


Panhard roof panel 


Fig. 7. Front wing of the Panhard in Al-Mg3 
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the elastic limit goes up by some 
1-6 tons/in*, while the uniform elonga- 
tion goes down by 2-5 per cent. 
Because of this it was not considered to 
be suitable for replacing Al-Mg3. 


Deep drawing technique 

The bonnet of the Dyna Panhard, 
see Fig. 1, was the first part to be pro- 
duced. In spite of a reduced scale 
model trial, the maker of the tool con- 
sidered it was impossible to produce 
this part in a single operation and pre- 
ferred to make it in symmetrical halves 
from the tool shown in Fig. 2. There 
was great difficulty in obtaining a 
surface free from undulations on the 
upper back part of the half bonnet. 
This part of the component is almost 
flat and is scarcely drawn at all; in addi- 
tion, the tool did not have tension 
flanges. In spite of the use of a new 
Clearing press with excellent guides 
and locating points for the pressure 
plate upon the die (the ram itself was 
guided by slides within the pressure 
plate) it proved practically impossible 
to obtain constant bearing of the pres- 
sure plate upon the die throughout one 
series of draws. 

It appeared that surface undulations 
could be avoided by increasing the sur- 
face of the blank, keeping the specific 
pressure of the pressure plate within 
limits and maintaining adequate 
stretching during the press operation. 
However, Cespite these changes the 
slightest variation in the characteristics 
of the sheet, or even in the distribution 
of the lubricant, caused a recurrence of 
the defect. Incidentally, this defect is 
difficult to correct, even by manual re- 
touching. In addition, every time the 
tools were mounted in the press, a 
lengthy adjustment of the bearing was 
necessary. A better result was obtained 
by using cross-bars. 

Surrounding the part by a flange 
also effected an improvement. The 
flange has a braking effect upon the 
slip and reduces the influence of surface 
state, whether slip or holding, in giving 
rise to localized stretching. Moreover, 
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it is easy to adjust 
the amount of 
braking by cutting 
down the height of 
the flange or by 
increasing the 
entrant radii of the 
groove in which it 
lodges. 

Finally, it was 
established that for 
successful produc- 
tion the design of 
the bonnet had to 
be altered to elim- 
inate the flat sec- 
tions at the back, 
while 
regulated by a 
limited use of 
flanges and retaining cross-bars. Tests 
carried out later on the bonnet of the 
Simca 6, see Fig. 3, showed that 
preduction in one piece was a better 
sclution. Even if this entails an 
anneal, the total cost is still less than 
that for drawing two pieces and then 
assembling them by welding. 


Dyna Panhard roof 

Owing to localized stretching in the 
rear boot, the roof panel, which was 
pressed from 1-2 mm sheet, gave con- 
siderable trouble. This part is shown 
in Fig. 4. Because of the irregularity 
of the results obtained at the outset, 
investigations were carried out to 
develop a metal with improved elonga- 
tion characteristics. ‘lhe tool, shown 
in Fig. 5, was completely orthodox and 
was mounted in an old Lake Erie press, 
on which the guiding was not adequate. 
There was no provision for regulating 
the pressure, 75 tons, and at the outset 
it was necessary to use shims for vary- 
ing, although somewhat inaccurately, 
the pressure of the pressure plate. 

For the first production batches the 
blank was annealed to remove the 
effects of cold working during the 
smoothing operation. In addition, there 
were two or three inter-stage anneals. 
Finally, as a result of better adjustment 


Fig. 9. The rear end of the Dyna Panhard 


Fig. 8. Front wing drawn in one operation in Al-Cu 2-Mg 


of the bearing of the pressure plate 

upon the die, it was possible to elim- 

inate the preliminary anneal and all 
the inter-stage anneals, except for one 

carried out between 40 mm and 15 mm 

(1-:5-0-5in) from the bottom of the 

draw. This anneal should be carried 

out at a stage as far as practicable from 
the final draw, in order to give the 
finished part the maximum cold work- 
ing. Fig. 6 shows the folds that form 
in the course of deep drawing. The 
final anneal and the removal of the 
shims supporting the pressure plate 
allowed the folds to be taken up and the 
boot and the rear window to be formed. 

The results obtained in the produc- 
tion of the roof (1-6-2-0 per cent scrap) 
allow the following conclusions to be 
drawn:— 

(a) Widening the blank, with a reduc- 
tion in the relief of the flanges, a 
better adjustment of the bearing of 
the blank holder upon the die, and 
with more careful guiding of the 
tool or the press would without 
doubt make it possible to draw this 
part in one operation without an 
anneal. 

The prospects of success would 
nevertheless be improved by an 
interruption and resumption of the 


Fig. 10. A typical failure for the drawn rear end 
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draw at 50-60 mm (2-0-2-4 in) from 
the bottom. This is possible only 
on a hydraulic press. At a pre- 
determined point the down stroke 
of the ram is halted and the 
pressure plate is released; the ram 
then descends again to complete 
the draw. The success of this 
method is probably due to relaxa- 
tion of stresses within the metal. 

Lubrication is effected by atomiza- 

tion of a thin mineral oil which 

gives satisfaction under present 

conditions. Deep drawing in a 

single operation will probably 

necessitate lubrication with tallow. 

The economy effected through a 

reduction in the percentage of 

defects would largely compensate 
for the labour cost involved. 

(d) At the present, the drawing of this 
roof in a single operation sub- 
stantially represents the limit of 
possibilities offered by Al-Mg3. 


(c 


Dyna Panhard wings 

There is no difficulty in producing 
the rear wing, but the front wing, which 
is made in Al-Mg3 and is shown in 
Fig. 7, presents serious difficulties, as 
much through its shape as through its 
depth. Despite the following operation 
sequence: 

(1) Draw to a depth of 65 mm (2-5 in) 
(2) Salt bath anneal at 400 deg C for 
three minutes and cool in water 

(3) Draw to full depth 

a normal quality metal (base 99-5 per 
cent aluminium) rolled on a two-high 
mill gave a high proportion of parts 
with “bananas,” that is, there were 
wrinkles in the part itself. A test with 
sheet rolled on a four-roll United mill 
gave better results, but there were still 
frequent runs of “ bananas.” 

Finally the Al-Mg3 obtained from 
99.7 per cent aluminium, rolled on the 
United mill, was used. With this, the 
concave portions of the part, where the 
metal did not always bear on the ram, 
were completely filled out. The 
following drawing sequences were tried 
and gave virtually similar results:— 
(a) (1) Draw to 60mm (2-4in) from 

the full depth, with maximum 
pressure on blank holder 
(2) Anneal 


UR associate journal, The Autocar, 

has published a special “ Corona- 
tion” and “British Cars for the World” 
number on the 8th May. It included 
features of interest to both home and 
overseas motorists. 

In it may be found a comprehensive 
Guide to London’s traffic and parking 
arrangements during Coronation week, 
and a summary of the regulations 
affecting travel by car from overseas 
countries to England during the period. 
Numerous pages have been devoted to 
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(3) complete the draw with blank 
holder pressure slightly eased. 
(b) (1) Draw to 30-45 mm (1-2-1-7 in) 
with light pressure on blank 
holder 
(2) Anneal 
(3)Complete draw with heavy 
pressure on blank holder. 

It was even possible to draw the 
blanks in a single operation, with only 
a few slight “ bananas.” Nevertheless, 
the difficulties of mass production and 
the high cost of the waste material 
made it preferable to have two draw 
stages with an inter-stage anneal. Fig. 8 
shows a front wing drawn in one 
operation. 


Dyna Panhard rear end 

Al-Mg3 was used for the rear end 
shown in Fig. 9. Before the drawing 
operation the blank was folded into 
U shape for insertion in the blank 
holder. Two difficulties were experi- 
enced in drawing this part; they were:— 
(1) Lorg folds were formed 
(2) Splits occurred as shown in Fig. 10 

and round the recess for the spare 

wheel. 
A first pass brings the draw to the level 
of the reverse draw. Lubrication was 
by means of thin oil. After the first 
draw the part was torch annealed, 
following which a complete draw takes 
up the folds, while forming the housing 
of the spare wheel. 

In spite of its apparent simplicity, it 
was seldom that this part could be 
drawn successfully either in a single 
operation or in two operations without 
an inter-stage anneal. In spite of all 
precautions, the part split, see Fig. 10, 
for stretch in the order of only 12 to 14 
per cent longitudinally and 5 to 7 per 
cent transversely. The desired result 
could probably be obtained through 
the use of a triple-action press which 
would allow the spare wheel housing 
to be drawn at the outset and before 
the rest of the part. 


Conclusions 
‘The conclusions that may be drawn 
from practical experience in the mass 
production of light metal pressings for 
automobile bodywork are:— 
(1) The tools, and more particularly 
the bearing surfaces between the 
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die and the blank holder should 
have a good finish. 

(2) The low elongation value of Al- 
Mg3 in comparison with steel must 
be compensated for by arranging 
that the metal can slip between the 
blank holder and die to feed any 
parts of the component that may 
be heavily stretched during the 
draw. The amount of excess metal 
left on the periphery of the blank 
depends on the shape of the com- 
ponent. It is not necessarily con- 
stant over the whole of _ the 
periphery, nor from one part to 
another. Splitting may occur at 
very different values. For example, 
on the rear end of the Dyna 
Panhard it occurs at 12 per cent 
elongation whereas on the bumper 
for the Ford Vedette it does not 
occur until 27 per cent elongation. 
This splitting technique has one 
disadvantage; it allows more pro- 
nounced wrinkling on the periphery 
with a consequent development of 
“ bananas.” 
It is advantageous to provide as 
extensive a contact as_ possible 
between the ram and the blank 
during the draw. In point of fact, 
this tends to prevent the formation 
of wrinkles. It also reduces the 
possibility of splitting when the 
draw is such that the amount of 
stretch approaches the elongation 
limit. 

(4) Generally it is necessary to use 
cross-bars. They should have as 
gentle a profile as possible and seat 
in hollows with large radii. The 
height should be approximately 
two-thirds the height of cross-bars 
for the same draw in steel. 

(5) Partial torch annealing or complete 

furnace annealing should be carried 

out at such a stage as to remove 
the effects of cold working and so 
reduce the danger of folds and 

“bananas,” and to obtain suitable 

mechanical properties for the part. 

In many cases pre-forming of the 

part will eliminate the creation of 

folds and wrinkles during the draw. 

This technique is seldom used for 

steel parts, but it will probably be 

found necessary for deep drawing 
applications in light alloys. 
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THE AUTOCAR 
Coronation Issue 


showing the advancement of motoring 
from the days of Queen Victoria and 
King Edward VII; and a four-page 
feature, in full colour, illustrates the 
Royal residences and surrounding 
countryside at Balmoral, Buckingham 
Palace, Sandringham and Windsor. 

In the “ British Cars for the World ” 
section of this special issue, overseas 
buyers may find detailed specifications 
and prices of all British cars now in 
production. This information has been 
compiled from technical data supplied 


by the manufacturers themselves, and 
from The Autocar’s own Road Tests. 
A 16-page, two-colour historical feature 
is also included. It gives a brief history 
of the British companies whose cars 
are now in current manufacture, with 
notes on the development of their 
models over the years. 

The issue has a highly attractive, 
full-colour cover in gold with a simple, 
but effective, motif representing the 
journal’s 58 years of service. The 
price remains unchanged at Is. 
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ECAUSE of general trends in 
Western German industry, the 
1953 Frankfurt Motor Show was 
much more interesting than the only 
other post-war German show, which 
was held in 1951. In the period 
between the shows, Germany’s trade 
and industrial position was consider- 
ably improved. It was in that period 
that the basic industries, particularly 
coal and steel, were reorganized to 
meet immediate needs and to allow the 
building up of moderate stocks. As a 
result of the improvement, manufac- 
turers have been able to plan for 
maximum output from existing plants 
and even for expansion of produc- 
tion programmes. Fiscal concessions 
granted by the German Government to 
industry for development schemes, and 
the availability to the German manu- 
facturer of a certain percentage of 
foreign currency earned in export 
transactions, resulted in considerable 
imports of  foreign-made special 
machine tools and equipment. Although 
the number of unemployed in Germany 
is at present well over one and a half 
millions, and this figure is continually 
being increased by refugees mainly 
from the agricultural parts of Soviet- 
controlled Eastern Germany, there is 
at present an acute shortage of skilled 
labour in Western Germany. This 
creates certain production problems in 
the automobile industry, and to-day 
almost all firms in the German motor 
and allied indus- 

tries find it at 

present necessary 

to operate on a 

double or even 

treble shift system 

to maintain the 

current output, 

which last year 

totalled 428,393 

cars and commer- 

cial vehicles in 

comparison with 

an output of 

374,151 vehicles in 

195]. 

According to 


the production 
figures of the =% 
German motor 


industry for the 
first three months 
of this year, and %,; 
the opinions of 
German manufac- 
turers exhibiting 
at the Show, it is 
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FRANKFURT MOTOR SHOW 


A Review of the Exhibits and German Trends in Design 


By K. B. Hopfinger, M.S.A.E., M.S.L.E. 


achieved in 1952 is not likely to be 
appreciably increased this year, even if 
the export demands continue at the 
present level, in fact a reduced demand 
for vehicles is already being noted in 
the German Home market. This point 
was emphasized by MHerr Max 
Thoennissen, the President of the 
German Society of Motor Manufac- 
turers, in his speech during the 
opening ceremony of the Show, when 
he mentioned that the industry will 
only maintain the present output of 
private cars if the rate of taxation can 
be lowered to encourage the purchase 
of cars, since there is little likelihood 
that sales will be increased in foreign 
markets as long as the majority of all 
exports are governed by trade agree- 
ment. Herr Thoennissen also advocated 
the holding of only one annual Inter- 
national Motor Show staged each year. 
Successive shows would be held in 
different Continental capitals. Apart 
from questions of national prestige, this 
seems worthy of consideration. 

This comprehensive show of private 
cars, buses, coaches, commercial 
vehicles, components and accessories, 
was housed in 19 large Halls, and many 
of the commercial vehicles were 
exhibited in the open. With only 43 
foreign manufacturers amongst 584 
exhibitors, the Show was distinctly 
German, although 16 different makes 
of American cars, 14 makes of British, 
five makes of French, two makes of 
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Italian, and two makes of Czecho- 
slovakian cars gave the show an inter- 
national flavour and it was possible to 
make comparisons. 


Car section 

Although according to official statis- 
tics only seven per cent of all cars 
registered in Germany are privately 
owned, in this Show the emphasis was 
on cars with an engine capacity below 
two litres. This is brought about by 
the heavy road tax levied in Germany 
(which, for instance, in the case of a 
three litre car is approximately £49 as 
against a 1-2 litre car which is taxed 
at approximately £16), the high insur- 
ance premium due to the heavy rate 
of accidents, and taxation on fuel and 
oil which at present brings the price 
of a gallon of premium petrol to the 
equivalent of 5s. 8d., and the price of a 
gallon of motor oil to the equivalent 
of 18s. 3d. 

The general trend in German car 
design at present is towards the small 
family saloon, with an engine perfor- 
mance allowing sustained cruising 
speeds in the region of 63 m.p.h. on 
roads like the Autobahn, and with 
wheel suspensions which will ensure 
a moderately comfortable ride on the 
other and generally indifferent Con- 
tinental roads. 

While there is definite evidence that 
some of the motoring public have a very 
keen interest in miniature cars of two 

or four - seater 

variety, powered 

with engines 

below 600 c.c., it 

is interesting to 

note that last 

= year’s output of 

cars in this class 
amounted in 
Germany to only 


7,392 vehicles, or 


2-4 per cent of the 
total German car 
output for 1952. 
According to 
German manufac- 
turers of minia- 
ture cars, they are 
al competing mainly 

FA. for customers who 

= so far have pur- 
} chased motor 

cycles with side cars. 

Perhaps the 
most interesting 
new exhibit in the 
car section from 


evident that the On the three-cylinder D.K.W. engine the differential unit is housed between the gearbox the technical point 


total output 


and clutch 


of view, was the 
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The installation of the three-cylinder engine in the D.K.W. 


“*Sonderklasse’’ saloon 


latest product of Auto-Union G.m.b.H., 
the front wheel driven D.K.W. car 
known as type “ Sonderklasse.” It has 
a three-cylinder in-line 896 c.c. water- 
cooled two-stroke engine with a com- 
pression ratio of 6-5:1 and developing 
34 b.h.p. at 4000 r.p.m., with a maxi- 
mum torque of 51 ft-lb at 2000 r.p.m. 
This reversed scavenged engine (system 
Schnuerle) has a bore of 71 mm and a 
stroke of 76mm, light alloy slightly 
domed-top pistons with offset gudgeon 
pin centres and spherical combustion 
chambers with a central positioned 
18mm _ spark plug. engine, 
thermo-syphon cooled, has a_ light 
alloy cylinder head with substantial 
water jackets, and is held in position 
by 8 cylinder head bolts, equally spaced 
on either side of the cast iron monobloc 
engine block. 

A noteworthy feature in the design 
of the engine is that the well-propor- 
tioned water chambers surrounding 
the cylinder bores extend uniformly 
over the entire length of the cylinders. 
The crankshaft is mounted in four 
roller bearings; needle roller bearings 
are employed for the big ends. A 
single plate clutch with 41 sq in fric- 
tional surface area is fitted to the 
flywheel which also incorporates the 
starter ring. The cast light alloy dry 
sump with specially designed shaft 
seals for the crankshaft, seals the 
crankcase which, owing to the well 
scavenging system employed, is pres- 
surized. A_ specially designed fuel 
pump with a spring-loaded diaphragm 
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of plastic material in 
a die-cast body, is 
attached to an ori- 
fice leading into the 
crankcase, the pump 
being operated by 
the pulsation in the 
crankcase. 

The engine oper- 
ates on Petroil 
mixture in the ratio 
of 25 parts of petrol 
to one of oil and is 
equipped with a 
Solex 40 PBIC 
downdraught car- 
burettor. Battery 
ignition is employed 
with an individual 
ignition coil for 
each of the three 
cylinders, the con- 
tact breaker being 
crankshaft mounted 
on the forward end 
of the engine. The 
six-volt generator 
is driven by the 
same V-belt as the 
fan pulley, the 
radiator being 
located at the rear 
of the engine block. 
The six-bladed fan 
is mounted on a 
shaft housed in a 
tunnel extending 
over the entire 
length of the 
cylinder head. This engine, mounted 
forward of the front axle, is attached 
to the differential housing. The drive 
shaft is taken from the clutch through 
the differential housing to a locking 
free-wheel arrangement incorporated 
in the three forward and one reverse 
gearbox. The second and third speeds 
are synchronized and the pinion of the 
reverse gear is positioned in such a 
manner that the engagement of the 
reverse gear automatically locks the 
free wheel. The front wheel drive and 
other chassis details such the 
independent front and rear suspension 
are identical with those of the two- 
cylinder two-stroke engine model 
“ Meisterklasse,” introduced originally 
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in August 1950. The only alteration to 
the body of the new model “ Sonder- 
klasse”” is a slightly modified radiator 
grille, and in the case of the two-door 
limousine, the rear window and rear 
quarter-lights have been enlarged in 
line with the transatlantic “ hard-top ” 
style. 


The Opel ‘‘Rekord’’ 

The latest addition to the range of 
Opel cars, the Opel “ Rekord,” is the 
first major post-war innovation from 
the General Motors plant at Riissels- 
heim. The mechanical details of this 
car are based on the Opel “ Olympia,” 
a popular model originally introduced 
in 1935. The wheel base of the new 
model has been increased by 4} in, to 
8} 1n and the kerb weight reduced from 
2031 Ib to 1973 Ib. 

The production of the Opel 
“ Olympia ” is to continue for the time 


being. ‘The swept volume of the four- 
cylinder push-rod operated  o.h.v. 
engine been increased from 


1470 c.c. to 1488 c.c., and the compres- 
sion ratio has been increased from 6-15 
to 6-31; the bore and stroke of 80mm 
x 74mm remain unaltered. Power out- 
put is increased from 39 b.h.p. at 3700 
r.p.m. to 40 b.h.p. at 3800 r.p.m. with a 
maximum torque of 70 ft-lb at 1900 
r.p.m., instead of 65 ft-lb at 2000 r.p.m. 
A modified engine which is to be fitted 
to the export model of the “ Rekord ” 
has a compression ratio of 66:1, and 
an output of 51 b.h.p. at 4000 r.p.m., 
with a maximum torque of 78 ft-lb at 
2200r.p.m. A single plate clutch with 
slightly increased friction surface area is 
still employed, but the conventional 
multi-spring arrangement is now 
replaced by a disc type clutch spring 
(system Belleville). 

The second and third gear of the 
three-speed forward and one reverse 
gearbox are synchronized, and a steer- 
ing column gear shaft is employed. The 
gear ratios are, first gear 3-57: 1, second 
gear 1-68:1, third gear 1:1, and 
reverse 3-57:1. There is no change in 
the floating hypoid bevel rear axle unit 
which is housed in a banjo type casing 
and has a ratio of 3-9:1. The new 
model is equipped with 13in wheels 
in place of 15in wheels as fitted to 
the “Olympia,” the tyre size being 


Pivoted rear quarter lights without pillars help to increase the field of vision from the rear 
of the D.K.W. “‘Sonderklasse’’ saloon 
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560 x 13. For the front wheels, two 
leading shoe brakes are now employed. 
Both the front and rear brakes are of 
the serrated cam type with automatic 
friction lining wear distributors. ‘The 
total brake lining area on the new 
model is 108 sq in instead of 88 sq in. 

Attention may also be drawn to the 
modified suspension layout of the 
“ Rekord.” For the front independent 
suspension, single coil springs enclos- 
ing double acting hydraulic telescopic 
shock absorbers are employed in con- 
junction with fabricated pressed steel 
rubber - mounted wishbone bottom 
links. The swan neck shaped forged 
stub axle has knuckle type 
swivelling joints and is carried between 
the bottom and top wishbone links, the 
latter being mounted in needle roller 
bearings. Large size rubber bonded 
recoil buffers are fitted to the bottom 
and top wishbone links, and an anti- 
roll bar is fitted to the bottom links. 

For the suspension of the banjo 
type rear axle two semi-elliptic 
springs with metal bonded bushes are 
employed. Each spring comprises three 
shot peened leaves and a double-acting 
hydraulic telescopic shock absorber 
of exceptional length is fitted at an 
acute angle from each spring towards 
the centre line of the vehicle, to give a 
certain stabilizing effect. 

Although the new body is in a style 
that in many details has been scaled 
down from the current) Chevrolet 
models, the interior layout of the two- 
door four-speed Opel “ Rekord ” falls 
into line) with current trends in 
medium priced German cars. ‘The 
cloth upholstery interior is rendered 
more decorative by chromium plated 
strips fitted to the interior trimming ot 
the doors, which have no door pockets. 
The window area of the doors is 
divided by a deflecting ventilation 
pane, and the door window can _ be 
completely lowered by 3} turns of the 
window winding handle. The rear 
quarter-light windows can be deflected 
to the outside by means of a. self- 
locking hinged mechanism. 

The instrument’ panel, placed 
directly in front of the twin spoked 
steering wheel, is recessed into the <ll- 


The longitudinal section of the Borgward automatic transmission 
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A chromium plated strip conceals a panel joint across the rear quarter and wing of the 
Opel ‘‘Rekord"’ 


metal dashboard and has a large semi- 
circular speedometer dial centrally 
disposed with a smaller circular dialled 
cooling water thermometer, and a fuel 
gauge on either side. Two contol 
light indicators for the engine oil 
pressure and the ignition circuit ire 
also located on the instrument panel. 
Provision is made for installing a racio 
behind the dashboard. A large size 
lidded ashtray, and electric clock fitt:d 
into the glove box lid, complete the 
dashboard layout. The steering column 
gear shaft, together with the directioA 
indicator switch, is shrouded by a 
metal cover. An umbrella handle type 
hand brake lever complete with the 
pull mechanism is mounted parallel to 
and adjoining the steering column. 


Borgward exhibits 

Carl F. W. Borgward G.m.b.H. of 
Bremen, whose entire plant was com- 
pletely destroyed during the war and 
only rebuilt within the last four years, 
displayed a car developed from the 
recently introduced aerodynamically 
styled “Hansa 2400,” with the rear 
end of the body based on pre-war 
research work by Prof. Kamm at the 
University of Stuttgart. They also 
showed four-door Pullman 


limousine conversion, with a conven- 
tional style “notch back” luggage 
boot. In both vehicles, the all-steel 
metal body is of chassisless construc- 
tion, the major body structure being 
formed by two rectangular sheet steel 
sections extending from just behind 
the radiator grille towards the rear of 
the body. hese two rectangular 
sections serve also as distribution ducts 
for the heating and ventilating system 
of the venicle. 

The six-cyiinder push rod overhead 
valve engine has a swept volume of 
2337 cc., the bore and stroke are 
respectively 78 and 815mm. With a 
compression ratio of 69:1, the engine 
develops 82b.h.p. at 4000 r.p.m. and 
has a maximum torque of 118 ft-lb at 
2400 r.p.m. The three speed forward 
and one reverse synchromesh gearbox 
has a first gear ratio of 3-01:1, second 
1-59:1 and third 1:1. ‘Lhe reverse 
ratio is 3-93:1. ‘The rear axle ratio is 
3-9: 1. 

As an alternative to this gearbox, an 
automatic transmission is availabie for 
these two models, and the Borgward 
“Hansa 2400” is the only German 
made production car available with 
automatic transmission. At the 1951] 
Frankfurt Motor Show, Borgward 
introduced an automatic transmission 
for a car powered by a four-cyiinder 
1-7 litre engine developing 60 b.h.p. 
but although the performance of this 
vehicle was not unsatisfactory under 
suburban or open road traffic condi- 
tions, a certain lack of acceleration and 
engine power was noted in dense city 
traffic and On mountain roads. 

Further developments within the 
last two years have resulted in the 
automatic transmission for the “ Hansa 
2400.” This transmission is also based 
on a single stage hydraulic torque con- 
verter with stalling ratio 3-8:1, 
coupled to a gearbox with two auto- 
matic control gears, one with a reduc- 
tion of 5-1 for initial acceleration, up 
to approximately 28m.p.h. When a 
second reduction gear with a ratio of 
15:1 is brought into operation up to 
a speed of approximately 55 m.p.h., 
a multi-steel disc clutch arrangement 
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The slide valve control is mounted on top 
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of the Borgward ‘Hansa 2400'’ automatic 


transmission 


incorporated into the gearbox 
automatically enygayes, forming direct 
drive from the engine to the axle. A 
manually operated reverse gear ts also 
incorporated in the gearbox. 


Automatic transmission 

‘The most interesting detail of the 
new Borgward automatic transmission 
is the hydraulic mechanical automatic 
control mechanism governed by a 
multi-stave slide valve arrangement 
connected by a mechanical linkage to a 
centrifugal governor on the output 
shaft. “This governor comes into oper 
ition with the second year and controls 
the engagement of the multi-steel dis. 
clutch for the direct drive. The linkaye 
connecting the centrifugal ygovernotr 
and the slide valve arrangement ts also 
connected by a lost motion joint to tlic 
clutch mechanism of the direct drive 
The hydraulic circuit control the 
slide valve arrangement, in addition to 
being linked with the oil pump of the 


cngine, also) connected with the 
pump wheel circum of the torque con- 
verter Phe housing of this” three- 
clement forque converter, the con- 
verter stator, 1s also the male cone of 
a coupling fitting into flywheel 
housing of the engine. Once the 
econd gear ratio has been reached, a 
econd cone coupling between the con- 
verter pump and the converter turbine 


lock the entire torque converter, 
which has a limited amount of lateral 
movement. The centriugal 
governor then controls, via the slide 
valve arrangement, the steel disc clutch 
cnveving the direct drive. 

Another interesting feature of thy 


* Hansa 2400” as the swing axle type 
with twin coil springs 
axle tubes and a pressed 

member sup 
ditlerential housings. 

housing has an extended 
tunne! which ts attached 
body by two metal 


SuUSpension 
betwe the 
box 

porting, the 
differential 
chassisless 


Cross 


pinion 
to the 


The four coned points for the rubber mounted rear suspension unit is clearly visible in this 


illustration of the Borgward ‘‘Hansa 2400" 


bonded rubber cone mountings. Two 
similar mountings are employed to 
connect the box section cross member 
to the body. 

On the Borgward stand there was 
also a prototype of a sports coupé 
powered by a 1-5 litre twin carburetior 
four-cylinder twin overhead camshaft 
engine, with a power output of 
80 b.h.p. at 5500 r.p.m. The front sus- 
pension of this vehicle is conven- 
tionally arranged with wishbone links 
and coil springs, no anti-roll bar being 
employed. The rear suspension is by 
swing axles with deflecting trailing 
links and torsion bars, and is_ similar 
to the general layout employed on the 
Volkswagen or Porsche sports coupé. 

For a more conventional four-seater 
sports cabriolet powered by a similar 
1-5 litre, single overhead camshaft 
engine, Borgward also employs a 
swing axle but with a transverse leaf 
spring and radius arms. The front sus- 
pension on this car is by means of a 
transverse leaf spring and top wish- 
bone links. While the Borgward 
“Hansa 1800”  two- or four-door 
saloon with four-cylinder o.h.v. 
engine developing 60b.h.p. at 4200 
r.p.m. has again been exhibited with 
only minor modifications to body 
details, this car is now also available 
with diesel engine. The  four- 
cylinder diesel engine with a swept 
volume of 1750 c.c. has a cylinder bore 
and stroke of 78 and 92mm. It has 
push rod operated overhead valves and 
spnerical turbulence chamber in_ the 
cylinder head in’ conjunction with 
mulu-hole injector nozzles. The engine 
has a compression ratio of 19-8: 1 and 
develops 42 b.h.p. at 3350 r.p.m., with 
maximum torque of 72 ft-lb at 1900 r.p.m. 


Other car exhibits 
Daimler-Benz has a production pro- 
gramme of ten different private cars 
ranging from the Mercedes-Benz 
“170 V,” a car powered by a four- 
cylinder 1667 c¢.c. side valve 30b.h.p. 
engine originally introduced — over 
fifteen years ago, to the fast Mercedes- 
Benz “3008S.” The “300 S” has a 
three-litre overhead camshaft six- 
cylinder engine developing 150 b.h.p. 
at 5000 r.p.m. with a maximum torque 
of 196 ft-lb at 3800r.p.m. It) was 
shown for the first time at the 1952 
Paris Motor Show. While the Com- 
pany did not announce any mech- 
anical changes to the comprehensive 
car programme, certain minor modifi- 
cations have been made to body details 
and the Mercedes-Benz 300S” 
exhibited with a fixed head coupé 
attracted considerable attention. The 
kerb weight of this vehicle, which has 
a 9ft Sin wheel base and a 19 gallon 
fuel tank, is 37471b. As a matter of 
comparison, it is interesting to note 
that the pre-war equivalent of this 
model, the Mercedes-Benz “540 K,” 
had a supercharged 5-4 litre eight- 
cylinder engine developing 180 b.h.p., 
but the kerb weight of the two-seater 
coupé was 5712 Ib. 
B.M.W. exhibited the latest version 
of the 501, a car originally exhibited 
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for the first ime as a prototype at the 
1951 Frankfurt Motor Show, but 
which has only recently reached the 
production stage. The vehicle has a 
six-cylinder push-rod operated engine 
with a swept volume of 1971 c.c., the 
bore and stroke being 66 «96mm 
and the compression ratio 6-8: 1. Power 
output is 65b.h.p. at 4400 r.p.m. and 
there is an almost constant torque of 
95 ft-lb between 1600 and 2500 r.p.m. 
This engine characteristic makes it 
possible to obtain smoother accelera- 
tion in top gear (fourth) from less than 
15 miles an hour to maximum speed, 
something normally not possible with 
a power unit of such size. An interest- 
ing design detail noted on the engine 
is the total enclosure of the Solex 
downdraught) carburettor (type 30 
PAAIT) in a large sized air cleaner and 
silencer. This not only ensures effec- 
uve silencing of the carburettor, but 
also definite cooling for the carburettor 
by a circulating airstream. The engine 
is mounted apart from the gearbox in 
a box sectioned chassis reinforced with 
tubular cross members. 


Hydraulic clutch control 

It is of interest to note that the 
single plate dry clutch is hydraulically 
controlled. In fact this is the only 
German production car to be equipped 
with a hydraulic clutch control mech- 
anism. The clutch control mechanism 
is manufactured by Alfred Teves A.G. 
and is combined in a unit with the 
master cylinder of the hydraulic brake 
system. The four forward speed and 
one reverse speed gearbox, manufac- 
tured by Zahnradfabrik Friedrichs- 
hafen, controlled through a steering 
column mounted gear shift, is fully 
synchronized. The gear ratios are first 
4-24:1, second 2-35:1, third 1-49:1, 
fourth 1:1 and reverse 5-38:1. The 
hypeid bevel differential in banjo- 
type rear axle, has a ratio of 4-25: 1. 

Front) suspension is by wishbone 
links and  double-acting telescopic 
dampers. The bottom wishbone links 
are connected to adjustable round 
torsion bars which are of substantial 
length and are positioned parallel to 
the side members of the chassis. The 
steering gear is of pinion and _ bevel 
segment type, with a reduction ratio 
of 165:1. Torsion bars are also 
employed in conjunction with double- 
acting telescopic dampers for the rear 
suspension. The banjo rear axle 
housing is located by rubber-mounted 
triangular-shaped radius arms posi- 
tioned at the base to the rear cross 
member of the chassis frame and the 
location points are selected in such a 
manner that a progressive action in the 
movement of the suspension — is 
obtained. The vehicle is equipped with 
550 «16 tyres. Two leading shoe 
brakes are used for the front wheels 
and conventional brakes for the rear. 
Automatic friction lining wear 
adjusters are fitted on all brake shoes. 
The brake drum diameter is 11 in and 
the total brake lining area 130 sq in. 

The full width type of four-door all- 
steel saloon body has well proportioned 
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The aerodynamic shape of the Borgward ‘‘Hansa 2400"' lends itself to the incorporation of a 
large luggage boot 


window area and a fresh air heating 
and ventilating system developed by 
Geratebau Eberspacher of Esslingen/ 
Necker. It has an exceptionally large 
sized luggage boot. A 13 gallon fuel tank 
is located behind the rear seat squab 
and above the rear axle. The B.M.W. 
type 501 has a wheelbase of 9ft 3 in 
and overall length of 15 ft 4in, a width 
of 5ft 9in and a height of Sft 2in 
and a kerb weight of 2832 Ib. 

The small front-wheel driven four- 
seater Lloyd car manufactured by a 
company belonging to the Borgward 
group, is powered by a_ two-cylinder 
air-cooled 386c¢.c. engine developing 


13 b.h.p. at 3750 r.p.m. This car, which 
was hitherto available only with a 
fabric covered plywood slab-sided 
body, is now equipped with hydraulic 
brakes. An export version with metal- 
covered body doors and body sides was 
also shown. The kerb weight of this 
export model is 837 Ib, just over 65 Ib 
more than the fabric-covered version. 
In cach case the wheel base of the 
vehicle is 6 ft 64 in. 

Goliath, also a company belonging 
to the Borgward group, continue to use 
for their front-wheel driven car a 
two-cylinder water-cooled two-stroke 
engine with a swept volume of 688 c.c. 


The front suspension and steering arrangement of the B.M.W. type ‘'501"’ 
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At the base of each front wing fillet of the Mercedes Benz ‘'300S'' there is an intake for the 
ventilation system 


and a compression ratio of 64:1. This 
engine bas an output of 25 b.h.p. at 
4000 r.p.m. and a maximum torque of 
39 ft-lb. They are also offering as an 
alternative an engine equipped with a 
fucl injection system manufactured by 
Robert Bosch G.m.b.H. of Stuttgart. 
In this case, the engine has a compres- 
sion ratio of 7-7:1 and the power 
output is increased to 29 at 
4,000 r.p.m. with a maximum torque of 
48 ft-lb. Hitherto Goliath employed a 
crash-type gearbox, but a new four- 
speed forward and one reverse gearbox 
with synchronization for all forward 
gears 1s now employed. The gear 
ratios are for the first gear 3-28:1, 
second 1-86:1, third 1-12:1 and fourth 
0-82:1, and reverse 35:1. The final 
drive ratio is 6-17:1. Goliath now have 
two leading shoe brakes for the front 
wheels, the brake drum diameter being 
9in and the total brake lining area 
has been increased to 94sqin. The 
kerb weight) of the vehicle 
1,980 Ib. 

Vhere were — remarkably few 
examples of special car bodies, a 
feature normally very much associated 
with Continental shows. Some coach- 
building firms did, however, exhibit 
popular German cars with special body 
fittings. For instance, Karossieriewerk 
Romeitsch of West Berlin showed 
a normal two-door Volkswagen in a 
four-door version, which is gaining 
popularity amongst German taxi fleet 
operators, 


Commercial vehicles 

In this section almost 1,000 com- 
mercial vehicles, buses and coaches, 
special purpose and municipal service 
venicles were exhibited. Never before 
at any motor show have so many com- 
mercial vehicles been exhibited and 
yet the only foreign exhibits in this 
section were those of Austin and 
Commer from the United Kingdom 
and Steyr from Austria. It would be 
far beyond the scope of this article to 
mention all the new technical detail: 
noted in this section or even list all the 
new models of commercial vehicles, 
buses ¢nd coaches exhibited. For this 


reason it is proposed to deal only with 
some exhibits denoting definite trends 
of development. 

Amongst the many new light com- 
mercial vehicles a 1 ton forward control 
van of chassisless construction was 
introduced by the German Ford Com- 
pany of Cologne. The vehicle has a 
very modern appearance with a charac- 
teristic deeply curved single-piece 
windscicen. It has a steering column 
gear shift and a_ four-cylinder side 
valve 1-4 litre petrol engine developing 
38 b.h.p. at 4250 r.p.m. identical to the 
one fitted to the German Ford 
“Taunus” car. As a rear loading van 
the vehicle has a rear bulkhead behind 
the cab and a body capacity of 187 ft’. 
The front and rear axle loads are 
identical and the kerb weight is 2287 Ib. 
This vehicle was also exhibited with 
an all-steel truck body another 
version was an cight-seater all-steel 
station truck with large well- 
proportioned window area. 

Interesting trends in small diesel 
engined commercial vehicles were 
typified by a considerable number of 
exhibits. Amongst these was a 1} ton 
van by Ostner Fahrzeugwerke of 
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Salzburg, powered by a four-cylinder 
diesel engine manutactured the 
German International Harvester Com- 
pany and developing 30b.h.p. at 
2600 r.p.m. 

It was noted that several other of the 


smaller German commercial vehicle 
manufacturers were employing, for 
light commercial vehicles, diesel 


engines manufactured by the German 
International Harvester Company of 
Neuss-Diisseldorf, which is also pro- 
ducing a 1-7 litre three-cylinder diesel 
engine developing 26b.h.p. at 2200 
r.p.m. This engine is also employed 
in certain German-made agricultural 
vehicles. 

Borgward also” exhibited — various 
] ton commercial vehicles, including 
three different types of van, a truck and 
a twelve-seater coach, each powered 
by a four-cylinder diesel engine with 
a swept volume of 1758 c.c. and an 
output of 42 b.h.p. at 335 r.p.m. 

An interesting addition to the Hano- 
mag range of commercial vehicles is a 
1} ton. diesel - engined “ pick - up” 
truck with a steel body, the front end 
and cab of which have a distinctive 
modern appearance. ‘This vehicle, 
designed specifically for the export 
market, has a synchromesh gearbox 
with a steering column gear shift, and 
a fresh air heating and ventilation 
system for the cab, which is noise and 
heat insulated. ‘This truck, like all 
other Hanomag commercial vehicles of 
1! and 2 tons, is powered by a four- 
cylinder diesel engine which has a 
swept volume of 2799 c.c., an output of 
50 b.h.p. at 2800 r.p.m. and a maximum 
torque of 112 ft-lb at 1800 r.p.m. 


Heavier commercial vehicles 

A notable feature in the commercial 
vehicle section was the number of 
vehicles up to 5 tons which since the 
last Frankfurt Motor Show had their 
carrying capacity increased. This 
illustrates once more the fact that not 
only German, but Continental vehicle 
operators generally, in an endeavour 
to obtain maximum economy, are 


The German Ford one-ton station truck of chassisless construction 
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prepared to operate, particularly on 
short distance haulage, vehicles that 
will give maximum fuel economy, even 
though this means a certain sacrifice 
in the power to weight ratio. 

A typical example in this category of 
vehicles is the new “ Mercedes-Benz 
L 450” 4} ton truck, which is equipped 
with the same six-cylinder engine 
developing 90 b.h.p. at 2800 r.p.m. and 
gearbox as the Mercedes 3} ton truck. 
The new vehicle has a different chassis 
frame and an air pressure assisted 
hydraulic brake system, and the rear 
axle ratio has been altered from 5-72:1 
to 6-83:1 and the tyre size increased 
from 7-50 by 20 to 8-25 by 20. Another 
new vehicle is the “ Mercedes-Benz 
L 5500,” a 5} ton truck with the same 
six-cylinder engine, developing 120 
b.h.p. at 2100 r.p.m., gearbox, front and 
rear axle as the ‘“ Mercedes-Benz 
L 5000” 5 ton vehicle; the only major 
difference in the “* L 5500” being the 
revised braking system with hydrauli- 
cally-operated brakes for the front 
wheels and air-operated brakes for the 
rear wheels. Another addition to the 
extensive range of Mercedes-Benz 
commercial vehicles was a develop- 
ment of the Unimog four-wheel-drive 
cross-country vehicle as a track tractor 
with semi-trailer. A similar outfit was 
also shown as a municipal vehicle 
equipped with articulated mechanical 
garbage collector. 

The only underfloor engined goods 
chassis so far produced in Germany are 
manufactured by Bussing of Rraunsch- 
weig who, in addition to their estab- 
lished range of 6, 8 and 12 ton chassis, 
have now intreduced a 4 ton vehicle 
powered by a six-cylinder 5-43 litre 
engine with a bore and stroke of 96 by 
125mm, a compression ratio of 14-5:1. 
The unit develops 100 b.h.p. at 2600 
r.p.m. and is mounted amidship. A 
five speed forward and one reverse 
synchromesh gearbox with a steering 
column gear shift is employed. The 
chassis frame of the vehicle has parallel 
and almost straight side members with 
no projections above the top flange. 
The radiator and the engine air intake 
cleaner are located at the forward end 
immediately behind the first chassis 
frame cross member.  Air-operated 
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The Hanomag 14 ton pick-up truck 


A new variant of the Unimog cross country chassis is adapted for garbage collection 


brakes are fitted. ‘The hand-brake 
pull-up type lever mounted on_ the 
chassis side member is connected to 
an internal drum brake located in front 
of the differential housing and an 
exhaust brake (system Haller) operated 
by a toot lever. A similar version of 
this chassis with outriggers extending 
from the chassis frame side members 


A long duct connects the engine impulse with an air cleaner behind the front bumper of the 
Bussing 4 ton chassis 


was also exhibited as a bus or coach 
chassis. 

Noteworthy amongst goods vehicles 
was the range of recently introduced 
chassis exhibited by M.A.N. of 
Nurnberg, which includes a 7 ton 
chassis powered by a_ six-cylinder 
exhaust turbo supercharged engine 
with a swept volume of 8-23 litres and 
an output of 150 b.h.p. at 2000 r.p.m. 
and a maximum torque of 462 ft-lb at 
1300 r.p.m. 

A similar engine, but without the 
exhaust turbo charger, developing 130 
b.h.p. at 2000 r.p.m. with a maximum 
torque of 376ft-lb at 1200 r.p.m. is 
employed in a 5 ton chassis. By 
employing an exhaust turbo super- 
charger, M.A.N. have increased the 
output of their V8 diesel engine 
with a swept volume of 11-63 litres 
from 180 b.h.p. at 2000 r.p.m. to 230 
b.h.p. at 2000 r.p.m., and the maximum 
torque has been increased from 
506 ft-lb at 1200 r.p.m. to 680 ft-lb at 
1050 r.p.m. Either of these engines is 
available for an 8 ton chassis. 

The M.A.N. exhaust turbo super- 
chargers are water-cooled, lubricated 
by the engine system and flanged 
directly to the exhaust manifold. The 
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The Bussing 8 ton truck chassis 


nickel chrome alloy exhaust rotor is 
linked by a short shaft mounted in 
roller bearings protected by special 
seals with the light alloy air rotor. 
Operating experience with these 
exhaust turbo charged engines has 
proved that the exhaust silencer can 
be simplified and reduced in size. 
During a trial run with the 150 b.h.p. 
7 ton truck it was noted that even 
under full accelerating conditions the 
noise of the exhaust driven super- 
charger which revolves with the maxi- 
mum speed of 40,000 r.p.m., was 
hardly audible above the engine noise. 

The only other exhaust turbo super- 
charger at the Frankfurt Show was 
exhibited by Geratebau Eberspacher 
of Esslingen/Necker. This exhaust 
turbo charger is designed to be fitted 
to existing engines with an unsuper- 
charged output of 70 to 150 b.h.p. and 
a maximum exhaust temperature of 
1256deg F. The rotor design of this 
unit is such that an increased power 
output of up to 25 per cent can be 
obtained from an engine without any 
alterations to the valve overlap. This 
exhaust turbo charger is self-contained, 


The 


has a maximum 
operating speed of 
38O00rp.m, an 
overall diameter of 
and an over- 
all length of 93 in. 
It is splash lubric- 
ated and air- 
cooled and weighs 
approximately 
37 Ib 

Because of the 
increasing demand 
for four - wheel 
drive vehicles by 
countries partici- 
pating in_ the 
European defence 
programme, and 
by construc- 
operators on 
the Continent and 
abroad, most of 
the major German 
commercial vehicle 
manutacturers are 
now producing 
such vehicles. 
Magirus Deutz, 


also 


water cooled exhaust turbo charger of the M.A.N. 175 


b.h.p. six-cylinder diesel engine 
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vehicle has turning radius of 
26ft 4in. This truck is equipped 
with an air-cooled V8 cylinder 10-6 litre 
diesel engine developing 175 b.h.p. at 
2250 r.p.m., with a maximum torque 
of 433 ft-lb at 1500 r.p.m. The weight 
of the power unit complete with single 
plate clutch but less the six-speed 
Z.F. gearbox is 1873 Ib. 

Henschel also exhibited a_ four- 
wheel drive 4-5 ton truck powered by 
a six-cylinder 5-42 litre 100 b.h.p. oil 
engine and also a 5 ton four-wheel 
drive truck with six-cylinder oil 
engine having a swept volume of 
6-16 litres and an output of 115 b.h.p. 
at 2240 r.p.m.; this vehicle had a fully 
fronted cab. 

Kaelble exhibited for the first time 
an 18 ton all wheel driven dumper 
truck with twin rear axles. This vehicle 
has a V8 cylinder 19-10 litre oil engine 
developing 200b.h.p. at 1400 r.p.m., 
with a maximum torque of 728 ft-lb 
at 950 r.p.m. 


The installation of the exhaust turbo charger on the 175 b.h.p. 
six-cylinder M.A.N. direct injection diesel engine 


who originally 
produced a 3-5 ton 
all wheel driven 
truck powered by 
an air-cooled four- 
cylinder diesel 
engine, with a 
swept volume of 
5-32 litre and an 
output of 90 b.h.p., 
have now also 
introduced a_ 6-5 
ton four - wheel 
driven truck with 
wheelbase of 
14ft Sin, employ- 
ing 11-00-20 twin 
rear and _= single 
front wheels. The 


Suedwerke exhibited an 18 ton 
dumper truck powered by an eight- 
cylinder supercharged direct injection 
two-stroke oil engine, developing 
210 b.h.p. at 1700 r.p.m. with a maxi- 
mum torque of 723 ft-lb at 1200 r.p.m. 
The weight of this power unit com- 
plete with clutch but less the 6 ft gear- 
box is 2364lb. The hydraulic tipping 
gear employed in the dumper trucks 
is produced by Meiller of Munich and 
has a maximum tipping angle of 
70 deg. which under full load condi- 
tions can be reached within 18 secs. 

Throughout the commercial vehicle 
secuon a distinct trend towards fully 
fronted cabs could be noted. To give 
increased driving comfort, many 
German manufacturers of heavy 
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commercial vehicles are now employ- 
ing steering column gear shifts and 
are equipping the cabs with fresh air 
heating and ventilating systems and 
comfortable adjustable seats. Some 
cabs even have arm rests. On long 
distance vehicles, the general tendency 
in Germany and on the Continent is 
to use substantially larger cabs with 
sleeping accommodation for the crew 
in the form of fixed or collapsible 
bunks, including clothes lockers and 
in some cases cooking facilities, all 
located beyond the driver’s seat. 


Buses and coaches 

The conclusion drawn after exam- 
ining the large number of buses and 
coaches exhibited at Frankfurt is that 
German and Continental operators are 
very conscious of the advantages to be 
obtained from lighter vehicles ot 
integral construction, but the major 


demand is still for vehicles with con- 
and_ bodies. 


ventional chassis Never- 


The Sudwerke four-cylinder 145 b.h.p. two-stroke direct injection 


diesel engine 


theless, it can be said that the trend 


in design of German buses and 
coaches of integral construction has 
advanced considerably since 195]. 
Generally integral construction was 
based on sub-structures and body- 
framework, and _ the stressed skin 


method of construction was used on 
very few vehicles. There is a marked 
tendency amongst German manufac- 
turers of integrally - constructed 
passenger service vehicles to employ 
independent wheel suspension with 
wishbone links and coil springs in 
conjunction with anti-roll devices and 
comparatively large size hydraulic 
telescopic shock absorbers. 

The general German trend in bus 
body design is to use power operated 
divided folding doors, and in the larger 
single deck vehicles, a door also gives 
access to the rear overhang, serving 
mainly as a standing platform. In 
vehicles of this type the conductor's 
desk usually with raised seat enabling 
the observation of the entrance door, 
is arranged part way down the body 
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Magirus Deutz 65 ton four-wheel drive tipper truck powered by a 175 b.h.p. V8 air cooled 


engine 
near the centre) in’ Germany. While German road 
door which serves regulations specify a maximum axle 
as an exit. It must = weight of 8 tons, a special dispensation 


be realized that 
this arrangement 
was brought about 
by the fact that 
many municipalities 
whose tram system 
was destroyed dur- 
ing the war, are 


now employing 
single deck buses 
with carrying 
capacity of 100 
passengers but 
with seating 


accommodation for 
only 30 or 40. 


Double deck 
buses are in opera- 
tion only in 
Western Berlin, 
low arches span- 
ning streets in 
towns other 


structural obstruc- 
tions are at present severely restricting 
the use of this type of passenger vehicie 


has been granted to operators of 100 
passenger single deck buses, which 
have in some instances rear axle loads 
above LO! tons. 

To give good all-round vision, the 
general trend in German coach body 
design is to employ large side windows 
and glazed quarter lights which are 
usually slightly tinted. There was the 
sharp decline in the number of coaches 
with folding and sliding roofs. In their 
place, fresh air heating and ventilating 
systems were fitted. In the majority of 
touring coaches the heating and ventil- 
ation systems are served by a fuel fired 
combustion heater which some 
instances operates through water filled 
heat exchangers that are connected 
with the engine cooling system to 
permit pre-heating of the engine and 
body before the vehicle is put into 
service during severe weather. 

While German opinions on the most 
suitable engine position vary consider- 
ably, there is now a definite trend 
towards the use of underfloor engines. 


In the Henschel 100-passenger s 


ingle deck chassis, the right-hand frame side member serves 


as an air duct for the heating and ventilation system 
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The engine is mounted transversely at the front of the Henschel bus chassis type ‘‘HS.100N’ 


Rear engined vehicles are exceedingly 
popular at present but for smaller 
vehicles with a passenger capacity of 
less than 30, the conventional forward 
mounted engine is still predominant. 
One of the most interesting new bus 
chassis exhibited was the 100 passenger 
single deck underfloor engined chassis 
by Henschel and Séhne G.m.b.H., a 
company which in the post-war period 
has pioneered the transverse vertical 
forward engine position. The new 
Henschel underfloor engine bus chassis 
has a wheelbase of 19ft 24 in and an 
overall length of 38ft 10}in. It is 
powered by a six-cylinder 13-31 three- 
litre diesel engine employing the 
Lanova pre-chamber injection system 
and developing 200 b.h.p. at 2000 r.p.m. 
with a maximum torque of 194 ft-lb at 
120r.p.m. The chassis exhibited had a 
Wilson four-speed air-operated  epi- 
cyclic gearbox mounted separately from 
the engine, to which are attached the 


hydraulic clutch and overdrive gear- 
box. ‘The chassis frame comprises two 
welded box section members, one of 
which is 12in wide and 8} in deep, 
serving as a backbone section, while the 
other member passing over the engine 
has a section of 5in x 4in. Substantial 
cross members are ‘used, but the out- 
riggers and the rear platform support 
are of very much lighter construction. 
The large box section side members 
serve also as a distribution duct for a 
heating and ventilating system. The 
total weight of the complete chassis is 
just under 6 tons. 

Bussing displayed a new lightweight 
bus chassis design for integral body 
construction powered with a 5-4 litre 
100 b.h.p. 6-cylinder underfloor engine. 
It has a total weight of just under 
3 tons. Another interesting detail on 
Pissing passenger service vehicles was 
an underfloor engined chassis powered 
by a 150b.h.p. engine equipped with 
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automatic “ Diwabus” transmission 
manufactured by J. M. Voith G.m.b.H. 
This transmission incorporates a water 
cooled hydraulic torque converter in 
conjunction with differential planetary 
gearing and free-wheel, and a special 
brake arrangement. The transmission 
on the vehicle exhibited weighed 
537 lb. A similar Diwabus automatic 
transmission was also shown in a bus 
chassis produced by Daimler-Benz, 
M.A.N. and Magirus Deutz (a full 
description of this transmission will be 
published in a later issue). 

Magirus Deutz exhibited for the first 
lime a rear engined bus for a coach 
chassis, with a 13 ft 10in wheelbase, 
powered by a six-cylinder air-cooled 
diesel engine with a swept volume of 
7-98 litres developing 130b.h.p. at 
2250r.p.m. The weight of the com- 
plete chassis with an overall length of 
29 ft 3in is just over 3 tons, and the 
total laden weight of the vehicle is 
8! tons. 

A 46-seater coach of integral design, 
with unladen weight of 7 tons and a 
maximum operating weight of 134 tons, 
was exhibited for the first time by 
Firma Theodor Klatte of Bremen. The 
vehicle, powered by a rear mounted 
10-64 litre Deutz air-cooled V8 diesel, 
developing 175 b.h.p. at 2250 r.p.m. is 
equipped with an electrically operated 
Z.F. “ Media” gearbox and has an 
independent front wheel suspension 
employing wishbone links with coil 
springs above and a stabilizer bar. 

A hydraulic jacking system operated 
from an engine driven pump unit and 
a fuel oil burning combustion heater, 
both developed by the company, are 
incorporated in the vehicle. The same 
company has also been testing with 
considerable success for the past year 
a similar coach equipped with hydraulic 
transmission driving all four wheels. 


WEAR INVESTIGATIONS 


IW techniques using radioactive 

tracers for investigating friction and 
wear are described in an article by 
J. T. Burwell and C. D. Strang, in 
Product’ Engineering Annual Hand- 
book, 1953. Friction between two 
sliding metal surfaces is largely due to 
the shearing of minute local pressure 
welds, which results in a transfer of 
metal from one surface to the other. 
This theory has been confirmed by 
experiments in which the radioactive 
tracer method was used. 

Two cylindrical specimens were 
pressed together with their axes at 
right angles to make contact at one 
point. One specimen, made radioactive 
by slow neutrons in a uranium pile, was 
held stationary, while the inert cylinder 
rotated about its own axis. The friction 
track thus formed investigated 
with a Geiger counter which gave a 
quantitative measure of active metal 


transferred, and with an X-ray film to 
obtain an indication of the distribution 
of transferred material. 

The track obtained with the two steel 
cylinders consisted of discrete spots 
corresponding to individual welds. By 
lubricating the contacting surfaces of 
the cylinders, the transfer was reduced. 
This effect was found to be caused by 
a reduction in the size of each weld, 
the number of welds remaining 
unchanged. ‘Transfer weight measure- 
ments indicate that the tracer technique 
may provide a rapid means of evaluat- 
ing the galling resistance of materials. 

A series of nitralloy rotating iner! 
specimens, each of different hardness, 
were used to study the effect of hard 
ness on micro-welding. It was found 
that the curve of transfer weight plotted 
against hardness rises. steadily, and 
shows no. discontinuity where the 
rotating member becomes harder than 


the stationary one, indicating that 
transfer occurs in both directions. When 
widely different metals are used for the 
moving surface, the effect of composi- 
tion is much greater than that of 
hardness. Carburized steels, although 
harder than the untreated ones, show 


less transfer because of a lower 
tendency of carbides to weld. 
The radioactive tracer technique 


lends itself to the study of practical 
mechanical operations, such as_ the 
action of piston rings in a cylinder, or 
the building up of an edge on metal 
cutting tools. When applied to wear 
measurements on piston rings, for 
example, the method consists in analyz- 
ing samples of crankcase oil for traces 
of radioactive material from the rings, 
and has the advantages of rapidity and 
of showing ring and cylinder wear 
independently of that of other engine 
parts. (M.ILR.A. Abstract 6180.) 
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FUEL INJECTION NOZZLES 


An Investigation into Causes of Corrosion 


Engine’ Research Association 

recently received a request for 
assistance from a member company 
confronted with a serious problem in 
connection with engines of a modified 
design. A considerable number of these 
engines had been sold, mainly to 
overseas customers. After they had 
been in service a short time, reports 
were received of rapid nozzle failure 
due to loss of metal from the wall of 
the nozzle body, resulting in many 
cases in discharge of fuel through the 
nozzle wall. The problem had not 
been encountered in prototypes used 
since 1947 for the development of the 
engine. Most of the affected engines 
were operating on A Class fuels. It 
was later learned that the same trouble 
had been experienced varying 
degrees of severity in many engines of 
other makes. In the light of some 
preliminary fundamental work which 
had recently been carried out for 
another purpose, the Laboratory was 
able to suggest the probable cause of 
the trouble. Experiments proved the 
theory correct, and showed that the 
trouble can be remedied easily. 
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Nature of the problem 

The type of nozzle used in the engine 
in question was the widely-used S-size 
long-stem nozzle. A_ standard solid 
copper washer was fitted at the cap-nut 
seating face. The design of the 
injector housing in the cylinder head 
was such as to provide ample cooling 
of the injector. Some of the returned 
nozzles are shown in Fig. 1. 

Nozzle A, returned from Portugal, 
failed three months after installation of 
the engine. When the nozzle was 


tested it was found that the fuel dis- 
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charged through the side wall instead 
of the normal orifice. 

Nozzle B, returned from Syria, also 
discharged through the side. It had 
been welded in an attempt to effect a 
repair, as this was sometimes found to 
be sufficiently successful to enable the 
engine to be kept running. Later, 
brazing was found to give better results, 
but even then success was achieved in 
very few cases. 

Nozzle C, another of a number 
returned from Syria, was the only 
example seen by the engine makers in 
which the attack had extended beyond 
the shoulder of the nozzle to the large 
diameter portion housed inside the 
cap-nut. 

The number of hours service com- 
pleted by the above nozzles was not 
known, but in general failure had been 
found to occur in about 300hr and 
sometimes less. 


Formulation of the low 
temperature theory 

With a view to making a more funda- 
mental approach to the question of the 
formation of corrosive substances in 
internal combustion engines, which 
was considered to be important in 
connection with work on lower grade 
fuels, the Laboratory had recently 
studied research carried out elsewhere 
on corrosion by combustion products. 
The work carried out by the British 
Coal Utilisation Research Association 
on the problem of corrosion of the 
external heating surface of water-tube 
boiler plant was found of particular 
interest. A major fact emerging from 
this work was that the presence of 
traces of sulphur tri-oxide in the flue 
gas could be responsible both for the 
formation of bonded deposits and also 


Fig.1. Examples of nozzles corroded in service 


for the corrosion and blocking of the 
air heater and other cooler sections of 


the plant. Other investigators had 
found that the presence of a few parts 
per million of sulphur tri-oxide in boiler 
flue gas elevated the dewpoint con- 


siderably above what might be 
expected in relation to the water 
vapour content, and that the con- 


densate at these higher temperatures 
was strong sulphuric acid capable of 
ready attack on ivon and steel surfaces. 
B.C.U.R.A. had shown further that 
carbon particles absorbing sulphur 
tri-oxide can corrode steel surfaces at 
temperatures as much as 104 deg F 
(40 deg C) above the acid dewpoint. 

With the ass stance of B.C.U.R.A. 
some preliminary tests had been made 
in the Laboratory to assess the sulphur 
tri-oxide content of engine exhaust 
gases using the B.C.U.R.A. dewpoint 
meter. This instrument consists of a 
glass tube, the closed end of which is 
exposed to the gases under examination 
and progressively cooled by an internal 
air stream until condensation occurs at 
the exposed surface, this point being 
indicated by the passage of current 
between two electrodes embedded in 
the glass surface. 

All this work emphasized the fact 
that the temperature of the surface 
exposed to combustion products is a 
factor oi first importance in this type 
of corrosion problem. Consequently, 
when two examples of the affected fuel 
injection nozzles were received at the 
Laboratory, attention was given to the 
possibility of the surface being over- 
cooled. The surfaces of the nozzles 
had many interesting features, as can 
be seen from the illustrations, but the 
most significant was judged to be the 
complete absence, in both cases, of 
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Fig. 2 


attack at the discharge end of the 
nozzles. This erd being subjected 
directly to the heat produced in the 
combustion chamber, is at high 
temperature while the end adjacent to 
the cap-nut is shielded from the heat 
and cooled via a short heat-flow path. 
It was considered very probable that 
the attack was due to the temperature 
of the nozzle surface remote from the 
combustion chamber being too low and 
it was therefore suspected that the 
nozzles were being cooled more 
effectively than usual. 


Brief consideration of various theories 
At this juncture the Laboratory was 
asked to send a representative to a 
meeting, arranged by the member 
company, with the fuel imjection 
equipment makers. At this meeting 
the nozzles shown in Fig. |) were 
studied together with other exhibits 
including carbonaceous deposi’ s 
removed trom various nozzles. Repr 
sentatives of the injection equipm it 
manufacturer stated that the trot ole 


Fig. 3. 
after cleaning 


A nozzle showing artificially induced corrosion 


A nozzle with artificially induced corrosion, before and 
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had been experi- 
enced varying 
degrees by many 
engine makers, but 
had not previously 
reached quite such 
serious proportions 
as in the present 
case. Various pos- 
sible explanations 
of the loss of metal 
from the nozzles 
were considered. 


Variation in metal- 
lurgical structure 


Since the trouble 
had not occurred in the experimental 
engines on which the development work 
had been conducted, the engine makers 
thought that the fault lay with the 
material or heat treatment of the 
nozzles. It had been found that some 
of the nozzle 
bodies when 
received from the 
makers could be 
marked with a file, 
could not. 
The nozzle 
makers stated 
later that the 
nozzle bodies 
were of high 
nickel- chrome 
steel which could 
be more — easily 
filed than carbon 
steel of the same hardness number. 

Three nozzles had been returned 
earlier by the member company for 
examination, two had been attacked 
heavily in 300 and SOO hr while the 
third was quite unaffected after 

6,000 hr service. 
All three were 
fourd to have a 
satisfactory case 
structure with 
hardness between 
655 and 678 V.P.N. 
at 10 Kg which was 
within accepted 
limits, there 
was no. significant 
metallurgical — dif- 
ference between 
them. ‘The hard- 
ness of some other 
affected nozzles 
ranged between 
634 and 707 V.P.N. 
The depth of the 
case-hardening was 
correct, but the 
casing of some of 
the nozzles was 
slightly deficient in 
carbon. 


others 
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Electrolysis 

The fact that the 
attack was heaviest 
on the surface ad- 
jacent to the copper 
washer naturally 
suggested electro- 
lytic attack, the 
copper forming the 
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anode and the steel of the nozzle the 
cathode. If this were in fact occurring, 
the substitution of a_ steel or an 
aluminium washer would effect a cure. 
It was learned that tests had been made 
with both materials but neither had 
made any improvement. 
Gas erosion 

It was believed in some quarters that 
the loss of metal was due to erosion by 
the cylinder gases moving at high 
velocity over the surface. It was 
suggested that the swirl imparted to 
the air during the induction stroke was 
greatly intensified in that part of the 
gases which was compressed into the 
clearance space round the nozzle, and 
that these gases scoured the surface of 
the nozzle. An allied theory was that 
the surface was abraded by particles of 
hard carbon carried by gases moving 
in to and out of the space at high 
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velocity. Against these theories it was 
pointed out that the gas velocity would 
be highest at the discharge end of the 
nozzle where no attack occurred and 
lowest at the cap-nut end where the 
attack was greatest. Moreover, it had 
been reported that the clearance space 
near the washer where the attack 
occurred was invariably found filled 
with soft damp carbon. 

A nozzle received at the Laboratory 
for examination some years ago had 
channels across the edge of the end 
surface facing the combustion chamber, 
but was unaffected elsewhere. The 
nozzle, which was used in a two-stroke 
cycle engine, operated at a high tem- 
perature. It was concluded in this case 
that the nozzle had been eroded by 
gascs compressed into the clearance 
space round the nozzle, and chamfering 
of the combustion chamber end of the 
bore in the cylinder head to reduce the 
gas velocity was recommended. The 
position of the attack and the appear- 
ance of the affected surface were 
enurely unlike those observed in the 
present investigation. 

A representative of the injection 
equipment manufacturer recalled his 
first acquaintance with the effect under 
study. The nozzle of a swirl chamber 
engine was heavily attacked near the 
washer. When the injector’ was 
removed, a layer of carbon which had 
formed across the face of the nozzle 
remained in position at the end of the 
bore in the cylinder head, there being 
only a small hole in the middle through 
which the spray had passed. With this 
carbon layer in position there could be 
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no question of high velocity gas move- 
ment in the clearance space round the 
nozzle. 
Leakage of nozzle washer 

Two complete injectors, included in 
the exhibits, had a thick coating of 
tacky lacquer over the greater part of 
their external surface. This showed 
that combustion gases had been leaking 
past the nozzle washer and it had been 
suggested that the nozzle trouble 
might be associated with this condition. 
‘To disprove this, the engine maker had 
made a test in which every precaution 
had been taken to ensure gas tight 
joints at the washer faces, and no trace 
of leakage occurred. The nozzle was 
attacked as before. A second test had 
then been made using an old iron 
washer which leaked so much that 
strong puffs of gas could be felt at the 
end of the injector bore. No attack 
occurred. It was pointed out that this 
evidence supported the low tempera- 
ture theory since the effect of the 
blowing of cylinder gases past the 
clearance round the nozzle would be 
to raise the temperature of the nozzle 


Low nozzle temperature 

Attention was then turned to the 
theory that the trouble occurred when 
the temperature of the nozzle surface 
was low enough to permit chemical 
attack by sulphur compounds produced 
by combustion. It was seen that all 
the affected nozzles exhibited were 
practically free from attack at the 
discharge end, and that the loss of 
metal was greatest at the cool end. 
Thermocouple measurements made at 
the Laboratory in the copper nozzle- 
washer in a vertical engine otherwise 
similar to the horizontal engine in 
guestion were quoted. The results are 
shown in the accompanying table. 

The fuel injection equipment makers 
considered these figures very low. The 
engine maker said the nozzle tempera- 
ture in the horizontal engines in service 
would be even lower, and he described 
the cooling system of these engines. 
Water, from a large tank, which took 
some hours to warm up, entered the 
lower side of the cylinder block and 
passed almost directly to the lower side 
of the cylinder head where the injector 
was situated. The injector was quite 
cold to the touch. 

To test the low temperature theory 
further, the various cases which had 
come to the fvel injection equipment 
makers’ attention were then reviewed 
and the cooling system considered in 
each case. The great majority of these 
cases had occurred in coastal districts 
and most were with marine engines. 
Hence it had been thought that a salt- 
laden atmosphere might be the cause. 

The many marine engines concerned 
were sea-water cooled directly, and 
hence had low nozzle temperatures. 
The other engines employed in coastal 
districts which had given the trouble 
were vehicle engines. In these engines 
the cooling water was passed to the 
cylinder head first, where a full flow 
was maintained, while only a part of 
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the water passed, 
under the control 
of a thermostat, 
through the cylinder 
jackets. In certain 
other vehicle 
engines which 
the trouble was 
almost unknown, 
though the nozzles 
used were taken 
from the same 
batches as_ those 
supplied to the 
member company, 
the water flow 
through the cylinder 
head was under the 
control of a thermo- 
stat which kept the 
temperature high. 

In the case of 
the swirl chamber 
engine mentioned earlier in connection 
with the gas erosion theory, the short- 
stem nozzles used were situated in a 
passage well back from the combustion 
chamber, and were cooled by a jet of 
cool water arranged to impinge on the 
injector housing in the cylinder head. 

Another instance’ in~ which the 
trouble had occurred was in engines 
used in barges on the Venetian canals. 
Here again the cold water was prob- 
ably passed directly through the cooling 
passages of the engines. The low 
temperature theory was supported by 
every case that could be recalled. 

Since this meeting another interest- 
ing case has come to light. A member 
company found the same action occurr- 
ing on nozzles fitted in one of the 
company’s engines installed the 
works power house. The cause was 
not’ discovered. The nozzles were 
replaced by new ones, and later the 
engine was removed from service for 
other reasons. In this case, normal 
jacket water temperatures were used 
but an unusual feature of the engine 
was an aluminium-alloy cylinder head 
which was being used experimentally. 
There seems little doubt that the high 
thermal conductivity of this material 
resulted in nozzle temperatures lower 
than normal. 


Experimental investigation 

Although the evidence in favour of 
the low temperature theory was very 
strong, it was considered desirable to 
obtain definite proof that temperature 
is the controlling factor. ‘To this end 
an engine was chosen in which long- 
stem nozzles were used but which was 
enurely free from the trouble, and 
steps were taken to produce the nozzle 
attack by simply lowering the nozzle 
temperature. In place of the normal 
washer, two copper washers of smaller 
outside diameter were fitted in front of 
the cap-nut leaving an annual space of 
secuon measuring 3mm _ axially by 
5mm radially below the cap-nut. The 
cylinder head was drilled to take two 
copper pipes through which cold water 
was passed at high velocity round the 
annular space, thus cooling the nozzle 
cap-nut and washer and hence the 


Fig. 4. The cap nut used with the nozzles shown in Figs. 2 and 3 


nozzle. In addition, cold water from 
the mains supply was passed through 
the cylinder head. The engine was run 
for 9hr 20min on Pool Gas oil at 
two-thirds full load and the nozzle then 
removed for examination. Fig 2 shows 
its appearance. ‘The same type of 
etching observed in all the affected 
nozzles was present and the charac- 
teristic irregular grooves had started to 
form even in this short time. As with 
the service specimens, the end of the 
nozzle adjacent to the combustion 
chamber was free from attack. 

A further test was then made with 
another nozzle which had previously 
been used for over 500 hr in the same 
engine without any effect on its surface. 
Examination after 9 hr 20 min showed 
that the attack was occurring but at a 
somewhat slower rate than in the 
previous case. Running was, therefore, 
continued to a total of 20 hr 30 min. 
Fig. 3 shows its appearance on removal 
and after cleaning. The characteristic 
features were again present. The 
grooving had reached a depth of 
0-36 mm, i.e. 18 per cent of the nozzle 
wall thickness, so that complete pene- 
tration of the wall could be expected 
in a total of 114hrs running. The 
nozzle cap-nut which had been used 
in both tests was also heavily attacked 
as shown in Fig. 4. 

The nozzles used in these tests were 
made by a different manufacturer from 
those which had suffered in service. 
This, together with the corrosion of 
the cap-nut, is further evidence that 
the trouble is not connected with nozzle 
material or heat treatment. 

This brief investigation sufficed to 
show that this type of nozzle corrosion 
can be eliminated simply by a suitable 
increase in nozzle temperature. Raising 
the cooling water temperature — is 
normally an effective method of achiev- 
ing this. Where the use of cold water 
cannot be avoided, the cylinder head 
should be designed to ensure that a 
moderate nozzle temperature is attained 
shortly after starting the engine, On 
the other hand, it is well known that 
excessively high temperatures lead to 
other nozzle troubles. 
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EXHAUST BRAKES 


( Review of Applications for Diesel Engined Vehicles 


By J. L. Koffman, Dipl.Ing., M.I.Loco.E. 


S aresult of the continual 
improvement in the 
performance of heavy 

commercial vehicles, — the 
problem of effective braking 
is one of increasing import- 
ance, particularly for opera- 
tions those countries 
where long down gradients 
have frequently to be nego- + \ 
tiated. 
tions that) an additional 
brake, which would relieve ge 
the normal brakes and thus / 
keep them cool and fully f 
effective for emergencies, 
will be most appreciated, and 
even more so when climina- 
tion of continual operation of \G 
conventional wheel brakes XG, 
reduces the strain on 
driver. 

Although the engine 
exhaust brake satisfies these 
requirements and is widely 
used on the Continent, its use 
in this country is generally not con- 
sidered necessary since long gradients 
are few and far between on the roads 
normally used by heavy road vehicles. 
Nevertheless, tests have recently been 
carried out by the Fighting Vehicles 
Research and Development Establish- 
ment of the Ministry of Supply to 
determine the effect of an exhaust brake 
on the availability of the wheel brakes 
for emergencies, and on driver fatigue 
and brake wear. These tests were 
carried out on 10-ton  six-wheeled 
lorries powered cither by diesel o1 
petrol engines. 


Power available for braking 
Essentially, the exhaust brake actuat- 
ing gear consists of a valve that is 
placed as close as possible to the 
exhaust manifold to reduce the number 


It is in such condi- 2 


the 


Volume 


Fig. 1. Exhaust brake cycle diagram 

forced in until it exceeds the 
pressure maintained by the exhaust 
valve spring. As the piston moves 
downwards during the intake stroke, 
the air pressure in the space between 
the exhaust valve and the brake valve 
will lift the former off its seat, and air 
will escape to atmosphere via the open 
inlet valve untl the pressure behind 
the exhaust valve is reduced sufficiently 
to allow the spring to force the exhaust 
valve down on to its seat. The work 
done during this part of the cycle is 
indicated by the area B. Fig. 1 demon- 
strates two important points. — First, 
the amount of work absorbed by the 
engine as a compressor, is to a certain 
degree determined by the setting of 
the exhaust valve spring and the valve 
timing (overlap). Second, the emission 
of compressed air through the inlet 
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oil out through the inlet 
aperture. 

The power made avail- 


able by an engine working 
as shown in Fig. 1 depends 
upon the frictional losses 
and the work done at A and 
B. Values of frictional losses 
have been determined by a 
number of investigators, 
those for typical bus and 
lorry diesels are shown in 
Fig. 2 (Ref. 1). The power 
available for braking with- 
out the use of a brake valve 
can also be obtained as 
shown in Figs. 3 and 4. Fig. 
3 relates to the four-stroke, 
six-cylinder 9-6 litre A.E.C. 
engine (Ref. 1) and Fig. 4 to 
the two-stroke, four-cylinder 
5-88 litre Krauss - Maffei 
engine (Ref. 2). For these 
diagrams the fuel consump- 
tion is plotted per h.p. hour 
as a function of b.m.e.p., 
and fuel consumption per litre and 
revolution for a number of speeds. 
Frictional and other engine losses are 
obtained by extrapolation of the curves 
to zero fuel consumption. 

At maximum speeds the friction 
losses of a motored engine are of the 
same order as those of an engine 
working normally, but they are appre- 
ciably lower at about half maximum 
speed because of the lower pressures. 
Pumping losses amount to about 1-5 
friction losses (Ref. 3), and the total 
losses are approximately equal to the 
negative b.m.e.p. (friction mean pres- 
sure, or f.m.p.) values shown in Figs. 3 
and 4. The ratios of f.m.p. to b.m.e.p. 
for two engines are plotted in Fig. 5, 
together with the ratio for one of the 
engines with the brake valve shut and 
a maximum pressure of 35 Ib/in* main- 


of components subjected to the — calls for the use of air cleaners which—- tained in the space between the 
resultant pressures. The operating if of the oil-bath type—will not spill exhaust valve and the brake valve. 
cycle of the engine when the Sees at. Values of this ratio as high 
exhaust brake is in use is Diva alas as unity were recorded (Ref. 
shown in Fig. 1. Air is 40 1200 4) for a 4-56 litre, four- 
aspirated and compressed _.  evlinder engine developing 
in the usual manner. On 52 at 2,000 r.p.m., but 
the downward stroke the air E30) these values appear to be on 
is expanded and a small = eae NY the high side for modern 
amount of energy is engines. Generally it may 
absorbed by the cooling I be assumed that with the 
system, since the com- exhaust valve brake shut, 
pressed air is cooled during 2 +-~~ the f.m.p. will be about 
expansion as indicated by = ©). twice that with the valve 
the area A. At this point sae oven, Fig. 6. The power 
the exhaust valve opens and thus made available for 
the air is forced into the r braking is augmented by the 
manifold space limited by (0 20 25 3) tractive resistance, trans- 
the closed brake valve. Mean piston velocity ft/sec mission losses the 

The pressure in the mani- power absorbed by the 
fold space is increased by Fig. 2. Frictional losses of bus and lorry diesel engines auxiliaries. 
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Brake valves 

The simplest form of brake valve is 
the butterfly unit as made by Saurer 
Co., of Arbon, and Haller of Zurich. 
Saurer use a cast housing and valve 
which is secured by pins on a spindle 
carried in carbon bearings; asbestos 
packing is provided at the operating 
end of the spindle. This type of valve 
is completely satisfactory with diesel 
engines, but with petrol engines 
running on leaded petrol, a lead deposit 
is formed inside the housing and the 
leading edge of the valve, which must 
be cleaned about every 300 miles to 
ensure full closure when the brake 1s 
applied. 
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Friction losses of a six-cylinder, 
four-stroke engine 
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A sliding valve developed by Oetiker 
of Zurich originally had two valves, a 
main valve and a= small unloading 
valve. The valves were connected 
by links so that when closing, the main 
valve closed first, while the unloading 
valve moved first when opening, thus 
relieving the main valve of the gas 
pressure. ‘This valve proved to be 
generally satisfactory for both diesel 
and petrol engines, but the unloading 
valve did occasionally stick owing to a 
build-up of deposit. In consequence 


it has been eliminated from the latest 
design. 

To prevent any possibility of incor- 
the 


rect. operation valves should be 


Friction losses of a four-cylinder, two-stroke diesel 


interlocked with the fuel supply. This 
can be done in a simple manner as 
shown in Fig. 7. ‘The brake valve lever 
is mounted horizontally on the dash- 
board below the steering wheel. It is 
about 10in long and can be moved 
through 90 deg. As soon as the lever 
is moved through about 15 deg, the 
fuel supply is cut off and the springs 
compressed. Further movement of the 
lever operates only the brake valve. 
If the fuel pedal is then depressed, 
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only the spring is released without 
affecting the fuel pump. Return of the 
brake valve into the open position 
automatically restores the fuel supply, 
provided the position of the fuel control 
should demand this. This means that 
the exhaust brake must be released 
shortly before the vehicle is stopped if 
the engine is to continue running. 


Operating experience 
Before the tests were carried out in 
this country, the experiences of Swiss 
Operators were considered in some 
detail. Major bus operators, such as 
the Postal Authority, the Chemins de 
Fer Fribourgeois and Berne City 
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Transport Department, were unani- 
mous in their praise of this simple 
device, which was used effectively not 
only over the mountainous routes of 
the first two undertakings but also in 


the relatively level streets of Berne. 
The wear of brake shoes and drums 
was stated to have been reduced in 


most cases to about one-third of that 


experienced in operation without an 
exhaust valve. 
Of the tests carried out in this 


country, only those obtained on diese! 
engined vehicles will be dealt with in 
these notes. The vehicle had a gross 
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weight of 20 tons, and was powered by 
a six-cylinder engine developing 
120h.p. at 1800 A lever of the 
hand brake type, placed at the driver’s 
right, was used to operate the brake 
valve. It had a trigger handle arranged 
to cut off the fuel supply before the 
lever could be moved. Originally, some 
difficulty was experienced in sealing 
the manifold expansion joints. It was 
overcome by brazing them up. 

Most of the testing was carried out 
over a hilly road circuit in South 
Wales. ‘The circuit was about 15 miles 
long. It included three major gradients, 
one of 1 in 10-5, one of 1 in 10 and one 
of 1 in 85. The 1 in 10-5 gradient 
was 3-10 miles long and the other two 
were cach 0-90 miles long, therefore 
the brakes were applied for about five 
miles in cach lap, which was covered 
in about one-and-a-half hours. A total 
of 1500 miles was run with the normal 
brakes applied as litthe as possible and 
another 1500 miles without the use of 
the exhaust brake. New brake shoes 
were used for each test. Wear deter- 
minations were made after 500 miles 
and after 1500 miles. 

In the tests when the exhaust brake 
was used, the average lining wear was 
0-007 in at 500 miles and O-Ollin at 
1500) miles, with) corresponding drum 
wear of 0-006in and 0-008in. ‘The 
comparative figures for the tests in 
which only the wheel brakes were used 
were and 0-026 in lining wear 
and 0.005in and 0-009in wear. 
Phe mse im brake drum temperature 
was checked at the end of a 12! minute 
descent. It was only 20 deg F when the 
exhaust brake was used against 
li2degF for normal braking 
Throughout the tests the pressure at 
the brake valve was maintained at about 
38 Ib/in?. 

Not only was there a reduction in 
lining wear and in drum temperature 
rise When the exhaust brake was used, 
but it was also found possible to drive 
the vehicle downhill faster and more 
confidently. In descending a steep hill 
with only the exhaust brake in oper- 
ation, it was necessary to use the same 
gear as for ascending, but by using the 


IGHT new vans of an interesting 

design are being built by Thomas 
Harrington Lid. for the Supplies 
Department of the G.P.O. The 
chassis chosen is the Maudsley Mogul 
10-tonner. ‘These vans are intended 
mainly for carrying general stores 
equipment some of which 1s of low 
density, so that a high loading, enclosed 
body required. Since supplies 
carried by the vans usually have to be 
distributed to several different depots, 
free access to all parts of the load 1s 
necessary. This is effected by having 
three roller shutters on side, 
which together with their pillars 
extend the full length of the body. In 
addition, a smaller roller shutter is 
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Fig. 7. 


exhaust brake and making occasional 
applications of the normal brakes, it 
was found possible to use one gear 
higher for the descent than could be 
used for the ascent. This permitted 
a faster descent, and at the same tme 
assured full availability of the standard 
brakes for emergency stopping. It was 
also found that the use of an exhaust 
brake appreciably lessened driving 
fatwue in the negotiation of long 
descending gradients. From the above 
data it will be appreciated that the 
exhaust brake is very desirable 
feature for diesel engined vehicles that 
are to operate over hilly routes. 

The author is grateful to Mr. A. E. 
Masters, C.B.E., Chief Engineer, 
E.V.R.D.E., for the encouragement 
given in connection with the testing of 
the vehicles; he also wishes to record 
his indebtedness to Mr. V. Diem, 
Director of the Saurer Co., Arbon, for 
the facilities placed at his disposal for 
the study of exhaust brake operation, 
and to Mr. H. Burkhardt, Chief 
Engineer of Swiss Postal Bus Services, 
Mr. Xavier Remy, General Manager 


G.P.O. VAN 


provided for access to the rear. 


The 
floor is flat and carried over the rear 
wheels with the maximum overhang 
to give a platform length of 22 ft. 

All the body sections are supplied by 
Northern Aluminium Co., and are of 
Noral 51S alloy. The panelling and 
other sheet metal work is of Noral 3S. 
Aluminium alloy is also employed for 
the roller shutters, which are supplied 
by Howard Bros. of Alperton. The 
roof is double-panelled and forms a 
rigid unit. The twelve pillars connect- 
ing the roof and floor are 3 in = 14 in x 
‘in channel section carried, where 
possible, right down to the bottom of 
the 2 ft skirt panel overbuilt be'ow the 
floor. At both ends of the body, the 
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brake valve 


Fuel-brake valve interlock arrangement 


of Chemins de Fer Fribourgeois, and 
Mr. Thoenen of Berne City Transport 
for much valuable information and 
demonstration of vehicles in-service. 
Acknowledgment is made to the Chiet 
Scientist, Ministry of Supply, for per- 
mission to publish this paper. 
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pillars form 3 in deep bulkheads which 
are double panelled and of considerable 
strength. 

The unladen weight of the com- 
pleted vehicle is 5 ton 12 cwt 1 qr 15 Ib, 
and the body weight 1 ton 9cwt 1 qr 
I5lb, is about two-thirds that of a 
similar body of composite steel and 
timber construction. It is claimed that 
the lightness of this body considerably 
reduces running costs, saves fuel, 
reduces tyre wear, and gives appre- 
ciably better performance, as well as 
increasing the payload that can be 
carried. The manufacturers expect that 
by using aluminium, an appreciable 
saving in maintenance costs will be 
realized, and a longer life experienced. 
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GREY and MALLEABLE 


* ASSIST DESIGN 
* REDUCE COSTS 
* AID SALES 


VERSALLY 
SE 


ISSUED BY THE COUNCIL OF IRONFOUNDRY ASSOCIATIONS 
CRUSADER HOUSE, 14 PALL MALL, LONDOW, S.W.I 
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ORDER 
TO-DAY... % 


Hand this order form to your bookseller or, in case of 
difficulty, post to Hliffe & Sons Ltd., Dorset House, 
Stamford Street, London S.F.1. 


Please supply copies Of SERVICING GUIDE 
TO BRITISH MOTOR VEHICLES, Volume 2 


| 
| 
| 
| 
| 
| l enclose remittance value £ s d 
| 
| 
| 
| 


Name 


Address 


Date 


| 
| 
| 
| 
| 
| 
| 
| 
| 


C matleY of tntevedst 


There are two kinds of interest. 


British cars, 


The heavy demand for the first 
Volume of SERVICING GUIDE 
TO BRITISH MOTOR 
VEHICLES has led to the intro- 
duction of Volume 2. which 
provides servicing and main- 
tenance information, data, sec- 
tional arrangement drawings and 
diagrams on further recent models 
of British vehicles, arranged by 
makes and fully indexed. This 
information, obtained by personal 
research among the vehicle manu- 
facturers, is compiled in the stan- 


2nd VOLUME in this UNIQUE SERIES 


Provides complete servicing data for a selection of 1951-52 
commercial vehicles and tractors 


dard form which has become so 
widely accepted by the Trade 
throughout the world and is not 
available in this form from any 
other source. There is also much 
valuable general information such 
as an illustrated glossary of tech- 
nical terms and specially compiled 
conversion tables. The volume, 
size 114” » 82”, is strongly bound 
and sce on the 42s. 
stoutest available 

paper to with- net 
stand long usage. By post 43s.6d. 


SERVICING GUIDE 
to British Motor Vehicles 


VOLUME 1. A new impression 
of this volume is now ready. It 
contains maintenance and_ ser- 
vicing data on 52 post-war British 
cars, commercial vehicles and 


tractors. Vols. | and 2 together 
cover the servicing needs of 
repairers for most popular post- 
wai models. 

Volume | ...63s. net. By post 65s. 


The one—what one gets periodically in pecuniary gain 


from an investment. The other—what one gives constantly in practical service to one’s 
customers. Our own experience is that the latter type of “interest” can, paradoxically 
create a “capital sum” in terms of increasing goodwill and friendship amongst one’s 
customers, thereby leading to ever-increasing growth of business. 
After all, we are all human, and mutual trust and friendship is a priceless asset in 


successful business. 


PRESS & DROP FORGINGS 


SOUTH WALES FORGEMASTERS LTD 


GARTH WORKS ° 


‘Grams: FORGEMASTER WELL 


TAFFS WELL 


‘Phone: TAFFS WELL 41/2 


CARDIFF 
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hack saw 
blade 


new pack 


Made by James Neill & Co. (Sheffield) Ltd * and obtainable from your usual suppliers 
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ONE OPERATOR MANUFACTURERS 
OPERATION 


Geo. TUCKER EYELET Co. Ltd., Walsall Road, BIRMINGHAM, 22 


CONSULTANTS & TOOL MANUFACTURERS AIRCRAFT MATERIALS LTD., MIDLAND ROAD, LONDON, N.W.1 


RIVETING 


THE MODERN SYSTEM. OF 


bas! feng 
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heat treatment 


The isothermal transformation diagram facilitates a better 
understanding of the changes which occur in a steel during 
heat-treatment, and is thereby of considerable assistance 
in choosing the best heat-treatment procedure. 
For the more important nickel alloy steels, our Research 


Department has prepared a series of isothermal 


transformation diagrams, which have been published 
in book form with a full discussion on how 
they can be employed. 


Write for a free copy to :— 
THE MOND NICKEL COMPANY LIMITED 


SUNDERLAND HOUSE, CURZON STREET, LONDON, w.]. 
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KIRKSITE 


replaces 
CAST IRON OR STEEL 


and provides a speedy and con- | tricate the tool the greater the saving. 
venient means of producing sheet- | Furnished in ingots or as castings 
forming press toals and stretching | from customers’ own patterns. 
dies. Rolled Kirksite “A” Metal : is also 
Tools can be produced in Kirksite at | available in sheets upto } in. thick- 
a fraction of the cost of similar tools | ness suitable for the manufacture of 
in steel or cast iron. The more in- | blanking dies. 


WRITE NOW FOR THESE PUBLICATIONS 
Number Eleven HOYT ENGINEERS’ HOYT BOOK ON THE LINED BEARING 


anti-friction metal AND BUYERS’ GUIDE A unique publication. 
A free publication Babbitting methods in full 


SETS THE STANDARD FOR THE WORLD containing full details detail ; also contains notes on 
A full information service on all matters of all our products ‘Fitting,’ etc. 128 pages. 
relating to plain bearings is available to and services. Price 3/6d. post free. 

you without obligation. Write to: 


THE HOYT METAL COMPANY of GT. BRITAIN LTD. 


DEODAR ROAD, LONDON, S.W.15 
Telephone : Vandyke 6061 (PBX) . Telegrams : Profanity, Wesphone, London 


BABBITT - SOLDER - BRONZE - KIRKSITE - ZINC BASE ALLOYS - FUSIBLE METAL ETC. 


Degreasing is elementary with 


Solvex 


CISTEREO TRADE MAKK 


The problem of removing accumulated grease, oil 
and dirt from component metal parts or assemblies 
before applying the final finish is solved by 
SOLVEX. All you need for an average mixing is 
4 0z. of SOLVEX to a gallon of hot water, and the 
cost is only Ilgd. per gallon. With SOLVEX, 
elementary equipment is adequate—in fact you can 
degrease effectively in a bucket ! 


Supplied as liquid detergent or degreasant crystals Ask for information sheet S.P. 180. 


FLETCHER MILLER LIMITED, HYDE, Near MANCHESTER 
BRANCH WORKS AT LONDON: WEST BROMWICH AND GLASGOW 


FM92/N107 
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extra chucking capacity is feature 
of new Murad No. 1A Capstan 


The sliding saddle, the rigid indexing stops, the 4-way 
tool post, the adjustable rear tool post, the extra long 
bed, the increased turret slide traverse, the powerful 
4. H.P. motor all add up to the ability to produce 
large sized chucking jobs accurately and quickly. 
And the change to bar work is a matter of minutes. 


We shall be happy to send one of our Sales Engineers to tell vou 
all about this great new machine. Better still, come and see us at 
Stocklake ; a warm welcome awaits vou. 


Murad 


NolA spee 


CAPSTAN LATHE 


* Acclaimed in both 


Hemispheres” 


MURAD DEVELOPMENTS LIMITED STOCKLAKE AYLESBURY BUCKS Phone: Aylesbury 790 (4 lines) Cables: ‘Muradite’ Aylesbury 


2450 
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Every move the passenger makes, every move the 
vehicle makes, and every move you make on 
seating design, affects travelling comfort. 
TE XFOAM and HAIRLOK have been put 
to the most exacting tests under the severest 
operating conditions and have proved 
that seating problems can be overcome 
at the minimum cost. 
We shall be glad to collaborate with you 


on any seating problem. 


IDDESLEIGH HOUSE, CAXTON STREET, LONDON, S.W.1 
Telephone: ABBEY 6722 


part 
of production 


Two hands belonging to a skilled worker. 
Where would the drive for more 
production be without them? They deserve 
the best press guards made today. 

And you have a right to expect that your 
consideration will not result in a fall in 
output. The answer is, of course, the 
*Fastrip’ Synchronised Guard for more 
production and greater safety. 


Send for full details today. 


j. P. UDAL 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone : CALthorpe 3114 PRESS GOARDOS 
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high 
DROP FORGINGS 


for special purposes 
from a few pounds to 1,300 pounds in weight 
from our special carbon and alloy steels and 
covering the requirements of the automobile, 
aircraft and general engineering industries. 


ENGLISH STEEL CORPORATION LTD. 
SHEFFIELD 
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BORING MACHINES DRILLING MACHINES PORTABLE TOOLS SLOTTING MACHINES BANDSAWS 


MACHINE SHOP ACCESSORIES * PUNCHING AND SHEARING MACHINES BERS « PRESS BRAKES 


RIMMING LATHES 


SAWBENCHES *« SANDING MACHINES 


BENDING MACHINES * SHEARS AND « GUILLOTINES 


DULDING MACHINES 


PRESSES * SAWING MA 


ING LATHES * BANDFACERS 


BEADING AND SWAGING MACHINES 


ARING MACHINES « MILLING MACHINES + GRINDING MACHINES 


PLANING AND SURFACING MACHINES » MORTISING MACHINES * SHEARS AND CUTTERS + SHAPERS 


SAWING MACHINES * BORING MACHINES « MACHINE SHOP ACCESSORIES +» LATHES + GUILLOTINES 


THOS W.WARD LID 


ALBION WORKS -: SHEFFIELD 


TELEPHONE: 2631! (22 LINES) * TELEGRAMS: ‘FORWARD, SHEFFIELD’ 


LONDON OFFICE: BRETTENHAM HOUSE: LANCASTER PLACE STRAND W.C.2 


All the skill and experience in the world cannot guarantee 
a perfect weld. The only way to be sure that the job is 
sound is to “ look into it” with an X-ray eye. But even 
radiographic inspection is of little avail unless the sensi- 
tised material used is capable of recording every 
significant detail. This amounts to saying that here, as 
with other applications of radiography in the field 
of engineering, ILFORD Industrial X-ray films are 
indispensable. 


this needs looking into 


ILFORD INDUSTRIAL X-RAY FiLM TYPE A 

general-purpose film whose very high 
speed, exceptional latitude and good 
contrast when used with calcium tung- 
state screens make it particularly suit- 
able for the examination of ferrous 
welds and heavy castings whether with 
X-rays or gamma rays. 


ILFORD INDUSTRIAL X-RAY FILM TYPEC 
A special high-contrast, direct-exposure 
film of medium speed and extremely fine 
grain, intended for the radiography of 
magnesium and aluminium castings 
where very fine detail must be recorded, 
and for the examination of all materials 
having a low X-ray absorption 
coefficient. 


ILFORD INDUSTRIAL X-RAY FILM TYPEB 
A fast film designed for direct exposure 
to X-rays or for use with lead screens, 
Recommended for the radiography 0! a 
wide range of castings and we ds in light 
alloy or steel where the aim is the 
detection of fine detail with economical 
exposure times. 


ILFORD INDUSTRIAL X-RAY FILM TYPE G 
A new ILFORD product and the 
fastest film yet made for use with or 
without lead screens. Three times as 
fast as the Type B film, yet with very 
little increase in graininess, it is idea! for 
the examination of heavy castings and 
assemblies in steel or bronze either with 
X-rays or gamma rays. 


INDUSTRIAL X-RAY FILMS 


ILFORD LIMITED 


ILFORD - LONDON 
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CAWEW IN 
BIRLEC-DGW FURNACES 


Carbo - nitriding replaces 
The BIRLEC-DOW furnace 


liquid cyaniding by a 


A gas-fired batch unit, enabling a 
wide range of components to be 


gaseous process, giving 


equivalent cases at much 


lower operating costs. heat-treated. 


With a greater penetration 
Totally enclosed, heating and quench- 


ing being carried out without 


rate, lower temperatures 


can be used, thus reducing exposure to the air. 


distortion. 


* Built-in atmosphere generator, cutting 


down floor space requirements. 


*% High heat storage 
efficiency, giving rapid 


temperature recovery 
with fresh charges. 


Efficient atmosphere 


circulation, permitting 
eel dense loads of closely 
# packed articles to be 
handled. 


By exclusive arrangement 
with the American manu- 
facturing patentees, 
BIRLEC LIMITED 
have now added the 
DOW carbo-nitrid- 
ing furnace to their 
wide range of heat- 
treatment equipment. 


Semi-mechanised, re- 
ducing labour require- 


ments and providing 
good working con- 


ditions. 


Standard designs are available from 250 |b. 


per hour (carbo-nitriding with .003” 


case) upwards. Full design and operating 


data are available; may we send further 


BIRLEC LIMITED 


details? 


ERDINGTON BIRMINGHAM 24 


Sales and service offices in LONDON, SHEFFIELD and GLASGOW 
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by Commercial Plastics Ltd. 


. . . . who have pleasure in announcing that they have considerably extended their extrusion 
plant and have additional capacity available for the production of extruded plastics. 
Sections for the following applications are already in production to meet customers’ specific 
requirements. 
HANDBAGS TRAVEL GOODS * FANCY GOODS MOTOR 
INDUSTRY * BUILDING TRADE * RADIO ELECTRICAL 
INDUSTRIES «© GENERAL ENGINEERING AND REFRIGERATION 
GARDEN AND HORTICULTURAL HOSE 


Commercial Plastics Extrusions are backed by the same technical knowledge and quality control 
that have made “Fablon” and “‘Superlon” names of repute in Vinyl Sheeting. 
Enquiries from all industries for work of this nature will be welcomed and attended to by our 


specialist staff. 


Please write or telephone to 


COMMERCIAL PLASTICS LIMITED 


1-9 HILLS PLACE, OXFORD STREET, LONDON, W.1 Telephone: GERrard 3966/7/8 


at all stages of manufac- 
ture ensures a trouble 


free product. .. . the 


reason why most manu- 

facturers use High Tensile 

Cylinder Head, Gear Box 

and other Studs made 
by 


YARWOOD INGRAM. COI” 
BUPARKER ST. BIRMINGHAM. 16, 


TELEPHONE: EDC baston.3607. 
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RANGE 


GRINDERS 


CARBIDE TOOL GRINDER, 
Type MO 13 


(3) 


UNIVERSAL TOOL AND 
CUTTER GRINDER, 
TYPE M6 AR 


IMMEDIATE 
DELIVERY 
FROM STOCK 


Compan 


SONS AND COMPANY LIMITED 


SUNBEAM ROAD, LONDON, N.W.10 STANNINGLEY, Near LEEDS 
Telephone: Elgar 7222/7 Telephone: Pudsey 2241 
Manchester Sheffield 


( 1 ROTARY HEAD CARBIDE 
Y) TOOL GRINDER, 
Type MO 14 


SOLE AGENTS IN GT. BRITAIN THE 
AND NORTHERN IRELAND 
| 


And at Kingsbury (Nr. Tamworth) Glasgow - Morriston, Swansea - Newcastle Southampton 
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GRINDER, 
Type MO 15 


ROTARY HEAD CARBIDE TOOL 

GRINDER, TYPE MO 14 
Supplied with four grinding wheels 
mounted on rotary head, for rough- 
ing, sharpening, lapping and chip 
breaking in succession or for single 
operation of each wheel. Micro 
adjustment of tool holder, which 
accommodates all sizes and shapes 
of tools up to 2#” sq. section. 


UNIVERSAL TOOL AND CUTTER 
GRINDER, Type M6 AR 
Equipped for external, internal and 
surface grinding. 4-speed grinding 
wheels. 


CARBIDE TOOL GRINDER, 

Type MO 13 
Fitted with two wheels, one for 
sharpening and one for lapping. 
The various faces of the tool can 
be ground in succession without 
removing tool. 


CARBIDE TOOL GRINDER, 

Type MO 15 
With only one operating post. 
Fitted with two diamond wheels, 
one for sharpening, the other for 
lapping. Tools can be ground 

all faces without removing. 


Belfast Bath 


Up 
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From raw material to final assembly rapid and permanent identifica- 
tion will Speed Your production. 


Trade marks, batch numbers, marking to Government specification 
—delicate or deep—can be quickly marked. 


We invite samples made from steel, alloys, plastic, glass, etc., to be 
marked, without obligation, to your specification. 


WRITE FOR FURTHER PARTICULARS & TECHNICAL LITERATURE 


— 


OSOTITE 


RODUCT 


Funditor Ltd 


3, WOODBRIDGE STREET, LONDON, E.C.1 


Telephone: CLErkenwell 6155 7 


Tested ana recommended by the 
Ministry of Supply (MVT Branchy 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


OSOTITE — the modern 
scientific sealing which has 
been proved by rigorous tests 

to be the perfect jointing for 

smooth surface and screw 

unions. OSOTITE is a simply 

applied, liquid compound, im- 

pervious to heat, petrol, oil, 

grease, water and steam which 
ensures in a few minutes a 
AIR or WATER-TIGHT JOINT. 

Write for full details and prices to : 


HIGH PRESSURE GAS, 


K BRANDS LIMITED 


D ROAD, WADDON, CROYDON, ENGLAND 
DY DON 3I71-2 


Cables: SLICKBRA, SOUPHONE, LONOON 
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MILLS 


TAPER PINS 


SPLIT TAPER PINS 


are manufactured with recessed ends to en- 


sure easy opening. The split in Mills Split Taper 


Pins is not sawn which tends to weaken the 


legs, but is produced by a special operation 


from the solid material. 


SOLID TAPER PINS 


are also manufactured by MILLS, and both 


types—solid or split—are available in steel, 
brass, copper, phosphor bronze, duralumin, 
or stainless steel. Supplied in any size or 
diameter, British or metric, and to British 


Standard Specification and taper (1 in 48) 


unless otherwise ordered 


Guaranteed first class workmanship, accurate 


and reliable 


Please ask for our literature and allow us to quote for your requirements 


Telephone Woodley 223! (IOLines) 
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BREOBURY SFEEL WORKS & ROLtLING Mee. | 
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COOPERS FELT MEETS TODAY’S 


In 6 grades from soft to rock hard, and 4 qualities from C 0 f 
medium grey to superfine high quality white, our range of 

polishing bobs includes the ideal wheel for every class of i 
work. Send today for our free illustrated brochure. 


Please send enquiries to— 
Head Office & Works: COOPER & CO., (Birmingham) LTD., Brynmawr, Breconshire. 
Telephone : Brynmawr 312. Telegrams : Felting, Brynmawr. 


Registered Office & Works: Little King Street, Birmingham, 19. 


Increase your HANDLING efficiency ... 


By considerably increasing handling efficiency 
**Wedco’’ Conveyors and Woven Wire 
Conveyor Belts are playing an ever increasing 
part in helping the great British Motor 
Industry to combat the steadily growing 
overseas competition. 
More especially does this apply to the 
renowned ‘*Wedco’’ Woven Wire Belts 
which provide a flexibility in handling that is 
unequalled by any other handling medium. 
They are supplied in a wide range of metals 
including stainless steel and, as well as stand- 
ing up to any amount of hard wear, they will 
operate efficiently in water, oil or chemicals 
and in temperatures ranging from below 
freezing point to 1150°C. Their 


extremely long life and low 
initial cost make them a most 
economical proposition. 


Send today for our latest 
Catalogues or ask for our local 
Technical Representative tocall. 


THE BRITISH WEDGE 


WIRE COMPANY LTD. 
ACADEMY ST., WARRINGTON 
into trucks @ “a” Telephone : 3207/8/9 
peing discharged “Tank by “Wer Conveyors. London Office: 687, Finchley Rd., N.W.2 
Furnace and Qt wire Telephone: HAMpstead 8481/2/3 
TECHNICAL REPRESENTATIVES IN ALL AREAS 
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TRADE MARK 


NON-FERROUS CASTING 


MACHINED PARTS 


T. M. BIRKETT & SONS LIMITED » HANLEY : STAFFS 


Phone: Stoke-on-Trent 2184-5-6 IN ASSOCIATION WITH Grams: Birkett, Hanley 


BILLINGTON & NEWTON LIMITED - LONGPORT - STOKE-ON-TRENT 


Phone: Stoke-on-Trent 87303-4 & 88147 ‘Grams: Bronze, Phone, Longport 
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MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES OF IC. ENGINES AND POWER UNITS 


e COPPER § ASBESTOS WASHEA CO LTD 


LIVERY STREET BIRMINGHAM 


TELEPHONE: CENTRAL 1467 TELEGRAMS 


e-hardening shaft 


the “machine tool” approach 


surfac 


Induction-hardened shafts are straight, 
free from scale and tough-cored. The 
hardened area is just where you want 
it and as deep as you need — and the 
work flows at the rate of hundreds of 
pieces per hour. 


BIRLEC machines for induction surface-hardening 
handle long, short, plain, splined, notched — in 
fact, almost any kind of shaft. Uniform repetition 
hardening is assured by automatic controls and the 
compact unit fits right in the machine-line. 


Send for Publication No. 78. 
h: hardened areas. 


BIRLEC LIMITED 

ERDINGTON.- BIRMINGHAM 24 DIVISION 
Sales and service offices in LONDON, SHEFFIELD and GLASGOW 


om, B, 925. 
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‘“*Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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FLECTRONICS HATEFELD, HERTFORDSHIRE, ENGLAND 


Resonance — the key to vibration analysis 


Resonance, out of control, may cause fatigue failure in any engineering structure 


from a bridge to a turbine blade. 


Resonance, mechanically induced structures which are test, becomes the 


servant of the designer instead of being his master. 


Electro-mechanical fatigue testing is the modern method of ensuring the most 


efficient. structure. 


de Havilland have twenty years of experience in 


vibration analysis in the aircraft: industry and other 


industries. Power amplifiers, limiting amplifiers, 
| 


moving-coil vibrators and other equipment are available, 


with expert guidance, for the designers of today, 


PROPECLLE 


|- 
4 


USE 


CLANCEY 


CAST-IRON 
VALVE GUIDES « TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 


ELLE VALE - HALESOWEN 


RADLEY HEATH 6941I-2-3 


AUTOMOBILE ENGINEER, May 1953 


| PAT 
‘ 
a 
if 
‘The New AUSTIN SEVER 
G:‘CLANCEY 
TELEPHON Cc 
108 


RUBBER 
METAL 

CANVAS 
LEATHER 


LINOLEUM 


$.480 is one of a range of industrial 
adhesives by D.S.P. We shall be glad 


to send you particulars of the full 


range and what they do for industry. 


DUNLOP SPECIAL PRODUCTS LTD., FORT DUNLOP, BIRMINGHAM 24. Tel: ERDINGTON 2121 


asec/ca20 
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Machine tool precision on all slides and working 
parts so ensuring maximum accuracy in cutting. 


Grouped, easy-to-see, controls and gauges. 


One-piece Cutogen nozzles for trouble free cutting 
to close limits. 


Complete range of adjustment for templets. 
Oil bath drive for tracing head gears. 
All welded steel base and slag bin. 


Attachment for powder cutting stainless steel and 


automatic circle cutting attachment are optional 


extras. 


STANDARD MODEL £210 


DESIGNED AND MADE PERFECT BY 


THE BRITISH OXYGEN 
COLTD 


LONDON AND BRANCHES 


CREST SPEED 


=ST COST 


The INTAL DRILLS you use to- 
day are better drills than those you 
purchased a year ago. The quality 
of INTAL DRILLS 


as metallurgical and engineering 


improves 


techniques advance. This is the 


reason why INTAL DRILLS give 
you economic speeds and assist 
you in cutting your drilling costs 
to the very minimum and in 
maintaining maximum output on 


a tignt production schedule. 


MILLING CUTTERS 


Telephone 23072 - 3 


OMPANY. LIMITED 
elegrams “Fluted” Sheffield. 


SHEFFIELD 


THE INTERNATIONAL TWI 
INTAL WORKS WAT 
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The numerous critical stages in 
making good clutch discs are 
our exclusive worry. If there 
were ten times as many the fact 
would remain that you, the user, : 
are interested only in the final = [ ye | 
FLEX Clutch Discs are just that as : = = 

little bit better, we are taking 

you behind the scenes... 


Here, we are making sure by 
analytical control that all the mat- 
erials we use are of unvarying high 
quality. 


SMALL¢ PARKES 


things mean that you can always be sure of 
DON-FLEX. AAAAAAAA |PROOUCT| 


An obvious thing to do? Precisely . . . the | 
pains which we take over even the most obvious | 


DEPOTS AT 


(Towns & Telephone Nos.) 


25103 
BIRMINGHAM ... Midland 4659 
BLACKBURN 
27214 
CHESTER... coo ene 21280 
COVENTRY ... ... Coventry 64914 
GLASGOW C2... Central 4595 
LIVERPOOL | see eee Royal 1251 and 5202 
MANCHESTER 3... ... Blackfriars 0596 
NEWCASTLE-ON-TYNE 2 27142 and 27942 
SOUTHAMPTON ... 71276 
WIMBLEDON 


to be gure 


Republic of Ireland : 
DUBLIN, 35 Westland Row... 


SMALL & PARKES LIMITED + MANCHESTER 9 


LONDON: 76 VICTORIA ST., S.W.I DF/7 
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ALL WAYS BY STANELCO 


is your production 
at the crossroads? 


Let “Stanelco’’ show you the best way to speed 
up your Heat Processes. 

Having a range of methods from which to choose, 
our advice is not prejudiced. Whether it is Electro- 
Gas Heating—High Frequency Heating—Resistance 
Heating—the equipment is carefully selected to suit 
each application. 

Every year in solving hundreds of problems, in 
soldering, a annealing and hardening, we 
amass a wealth of experience. This, we confidently 
place at your service. 

Send us sample components together with details 
of your requirements, so that our engineers may 
carry out tests. 


Write for further information or telephone 
FOOtscray 3333 for an appointment. 


Standard Telephones and Cables Limited 


W HEAT TREATMENT GROUP 


INDUSTRIAL SUPPLIES DIVISION, FOOTSCRAY, SIDCUP, KENT 


Ie isn't a magic key or any- 
thing like chat. It just so hap- 
pens that we have been called 


in onso many tricky questions LEAVE 47 7g 


over the last thirty years that 

we now know the answer to Lewis 
most of them. Wouldn't it 

be a good idea to see us OF REDDITCH 


about your new project? 
Estab. 1919. A.1.D. approved. 


THE LEWIS SPRING CO. LTD. 
RESILIENT WORKS, REDDITCH. 
Telephone ; Redditch 720/1/2 


LONDON OFFICE : 
321 HIGH HOLBORN, W.C.1 Telephone : Holborn 7479 & 7470 


| 
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AMAL LTD - HOLDFORD ROAD - WITTON - 
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From 

a 

few 
ounces 
upwards 


every casting equal to its job oa 


Repetition castings must not only reach a given standard; they must 
maintain it. The good name of the engine rests on their complete 
dependability —and this is assured when the castings are in Meehanite 
Metal. Consistency is the key-note. By virtue of the close control which 
the Meehanite method involves, you can be sure of each casting possessing 
the wear resistance and other properties needed, whatever the quantities 
and whether the size is large or small. Our Jobbing Foundry can handle 
larger castings up to 20 tons. 

Why not discuss your next casting requirements with us? 


ASHMORE, BENSON, PEASE & CO. 


(Proprietors: The Power-Gas Corporation, Ltd.) 


STOCKTON-ON-TEES 
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Far from making a song and 

dance about our ‘Fractionals’, we're 
actually very humble about all 

the nice things said in their praise. 
And that’s no bumble, either! 

So popular have these busy-bee 
*Fractionals’ become that if you want 
to put them on your payroll, 

you had better phone your nearest 


G.E.C. agent without delay. 


GEL 


Fractionals 


RETURNABLE 
C.K.D. CONTAINERS 


(now used by leading motor manufacturers) 


PACKING CASES 
PALLETS - STILLAGES 
HARDWOOD BATTERY BOXES 
DRUMS tor CABLE, ROPE 
and BELTING 
REELS - SPOOLS - CENTRES 


WOODWORK ana STEELWORK 
OF ALL TYPES 


DETAILS OF YOUR 
REQUIREMENTS TO: 


THE EN - TOUT -CAS CO. LTD. 
SYSTON LEICESTER 


Phone: SYSTON 86169 


LONDON WC2 


THE GENERAL ELECTRIC CO LTO - MAGNET HOUSE KINGSWAY 
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me, EFFICIENCY” 
GEARED MOTORS 


AND REDUCTION GEARS 


@ COMPLETELY SELF-CONTAINED 
POWER UNITS 


@ FOR ANY OUTPUT SPEED & 
FOR POWERS UP TO 80 H.P. 


FLOOR, WALL, OR CEILING 
MOUNTING 


@ ANY MAKE & TYPE of MOTOR 


WANY SITES FROM STOCK 


Typical Drives to Chocolate Making Machinery. 
WRITE FOR PUB.D.M. 3/1 OR RING Bradford 65251 EXT. 90 


CROFTS (ENGINEERS) LTD., BRADFORD 


PHONE 6525) (15 LINES) GRAMS CROFTERS BRADFORE 
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HYDRAULIC 
DYNAMOMETERS 
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are made in a wide range of sizes from small Dynamo- 
meters to complete Engine Test House equipment. 


A lifetime’s experience has brought improvements 
and refinements which make our products the 
accepted standard of B.H.P. measurement. 


Illustration shows a Froude Dynamometer at the works of 
Messrs. Mackay Industrial Equipment Ltd. 


(The names ‘Heenan’ and ‘Froude’ are registered Trade Marks of the Company.) 


HEENAN & FROUDE LIMITED 
WORCESTER ENGLAND 


CHARLES RICHARDS & SONS LTD., DARLASTON, nr. WECNESBURY 
Phone: Darlaston 140 (10 lines) P.B.X. Wires: ** Richards, Darlaston'’ 


AY GUASU 


a first class performance @ YOU MUST TEST YOUR 
PRODUCTS FOR’ FAULTS 


Wherever performance is of 

vital importance, it is safer to | @ YOU MUST HAVE THE 

specify Weston Oil Seals before- MOST EFFICIENT DEVICE 
@ YOU CANNOT FAIL WITH 


a hand... to make certain of 
a first class performance. THE WORLD'S FINEST 


This is 
Model 
U45 
—from 
it is always safer to fit a wide 


WESTON OIL SEALS choice 


Write or phone for full information to :>— of 


[Electro-Magnetic Crack Detectors 
We also design and make 
BIRMINGHAM 
CHARLES WESTON & COLTD IRWELL RANK WORKS — FEL EtEcTRICL? CTRICL: 
LONDON PENDLETON SALBORD 6 Phone PENDLETON 
HOLBORN 0414 7 41, SIDNEY STREET, SHEFFIELD 1am 
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CEJ Mikrokator 


The CEJ Mikrokator is an entirely friction- 
lous thechanicel commen are in steadily increas- 
parator. Amplification ing demand through- 
Y a twisted strip to the pointer without out industry. Their 
friction between solids ids. Speci: a 
— ids or fluids. Special exemplary accu- 
construction enables the pointer to come racy ensure 
quickly to rest. = 

satisfac- 
Measuring ranges vary from 006” to ‘0001’, 
the graduations varying from “0001” to 
000002”. 


for producing out- 
side and_ inside 
threads in all 
forms. 


Spiral Flute taps 

for blind hole tap- 
ping. Spiral Point 
taps for through hole 
tapping. In each case 
only one tap is needed. 


OK sourwFiecos ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/35 
OnB 
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ADHESION AND SEALING POINTS IN CAR 


MANUFACTURE 


wad there's a job for 


eskik 


One of the many impertant jobs for * Bostik 


Adhesive is sticking draught excluders to car doors. 
The * Bostik * System of Adhesion and Sealing was 
developed to meet the Motor Industry’s never 
ending demand for faster, cheaper, and more 
efficient production methods. ALL British Car 
Manufacturers use * Bostik > Adhesives, Prestik, 
and ‘Bostik’ Sealing Compounds contident in the 


knowledge that. . . 


for every sticking and sealing job in the 
Motor Industry there's a job for 


Fenner V-Belt Drives 
Belts in all Sections 


At every point of the compass 
FENNER V-BELT SERVICE is avail- 
able to you. In addition to the 
wide range of V-Belts and pulleys 
in stock at our branches we have 
added TAPER-LOCK—the simplest 
mechanism ever devised for positively 
fixing pulleys to shafts. Taper-Lock 
bushes eliminate keys and keyways. 


J-H.FENNER & CO.LTD.HULL,YORKS. 


Carobronze_ thin-walled 
tubing fer thin-walled 
rocker lever bushes 


— of course 


ECONOMY IN METAL 
ECONOMY IN MACHINING 


combined with 


HIGH LOAD CAPACITY 
MAXIMUM RESISTANCE TO WEAR 
EXCELLENT PHYSICAL PROPERTIES 


CAROBRONZE BRAND COLD DRAWN 
PHOSPHOR BRONZE TUBING 


CAROBRONZE LTD. Telephone : 
School Road, CHIswick 0245 


Belmont Road, Telegrams: 


The word ‘Bostik’ is a registered trade mark of the London, W.4. Carobronce-Chisk, London 


. B. CHEMICAL CO. LTD., ULVERSCROFT RD., LEICESTER 
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INDUCTION HEATERS 
FOR ALL APPLICATIONS 
SOLDERING, BRAZING, HARDENING, ANNEALING 


| here is part of the wide range of Redifon Generators for all Induction Heating requirements, 


Single or double output work tables are available with any of these generators and handling gear for any 


application ean be supplied. 


Industrial Electronics Division 
REDIFON LIMITED, BROOMHILL ROAD, LONDON, S.W.18 Phone: VANdyke 7281 


Designers and Manufacturers of Industrial Electronic and Radio Communications Equipment 
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ZAS PLASTICIANS 
WERE 


‘ 


4, 


SS MAGICIANS! 


4 
/ When motor car makers 
Survey their “broad acres 
; And look at the jobs on the band, 
its simply fantastic 
f How mouldings in plastic 


Will speed up the work that’s on hand. 


Accessories, too, 

Come under review 

Here plastics can help quite a lot. 
If you make or supply 

It's important to cry 


. “What it takes is what EKCO have got!” 


For dashboards and dials 
And wing ornament styles 
{ EKCO do tooling and moulding. 
With switches and knobs 
And much bigger jobs 
They keep the production 


lines rolling. 


State the plastics position 


Re lamps or ignition, 


They'll be only too pleased 


to advise. 
There’s no moulding problem 
That's likely to fog them 


Or cause them the 


slightest surprise. 


EKGO 


PLASTICS 


Send for our fully illustrated brochure “ Plastics for Industry” 
COLE CTD., SOUTHEND-ON-SEA, ESSEX 


(Members of the British Plastics Federation 


120 


METROPOLITAN-VICKERS GAS TURBINE 
LOCOMOTIVE used by British Railways 


“THE TUNGUM COMPANY LTD 


Brandon House, Painswick Road, Cheltenham, Glos. 


ignore this 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


fe, Dep endable 
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3. Metallurgical Control 
of Raw Materials 


—— laboratory control is 


essential in the production of 

precision quality Forgings and 

Pressings. That is why our fully 

qualified metallurgical staffexer- 

cises direct supervision at all 

stages from the moment the raw 

material arrives at our works. 

Using the most modern technical 

apparatus, each separate “cast” 

or batch of material is carefully 

tested for chemical composition, 

examined for physical proper- 

ties, and checked and recorded 

in our Laboratories, to ensure that quality is “spot on’’ with customers’ specifications. 
The thoroughness of our metallurgical control system is revealed in the consistent high 
standard of quality of our work. 

May we have the opportunity of quoting for your next Forging or Pressing 


job? 


j 


BIRCH ROAD, WITTON, BIRMINGHAM, Telephone: EAST 1262/5 
Hilton 
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for a sure way out 
of a fixing problem 


CARR FASTENER CO. LTD. 


Stapleford, Nottingham. Tel: Sendiacre 2234 
Also: London, Birmingham, and Manchester 


Speed-indicators 
for Road Vehicles 


Reliable indication of road speeds is 


essential in 


Road Traffic Act. This indication must 


be steady und must be seen at a glance 


Compact design 


view of the provisions of the 


Advantages include 


simple construction — few wearing parts 


No long flexible drive — thus ensuring greater accuracy 


Protection against dust and vibration 


BTH were pioneers in the manufacture of 
electric speed-indicators for road vehicles, 
and the equipment ts designed for the 
worst conditions likely to be encountered 


The 


much that 
with double pilot (back and 
the 


BIH speed-indicating equipment, comprising (left to rght) 


split pulley for transmission shaft, speed-indicator (voltmeter 


caled in generator with bracket and armoured cable, 


venerator pulley 


BRITISH THOMSON LTD 


BRITISH THOMSON-HOUSTON 


Generator can be supphed for direct 


drive if desired 


COVENTRY ENGLAND 


Memper or THE GROUP OF COMPANIBS 


EXPANDING PILOT REAMERS 


se are a@ new innovation inas- 


front) which enables 


user to get perfect align- 


ment. Can be fitted 


either with the 


stra 
the’ 
tent 
witl 


helical 


cul 


ight blade or 
Taylor Pa- 

blade 
1 the 


Deicriptive Catalog 


re 


sume are now fitted 


Length Length 
Symbol Range of Front) of Back} Pitch 
Pilot | Cutting} Pilot 
wnches inches onches snches 
op2 | 4 
EP2 # | 
He2 | 23 4% 
| 22 2 | 23:1 43 
KP2 14—12, 23 2 2} 5 


“ey Prices on Aequest fiom 


TAYLOR & JONES LTD 
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Elegantly English, the 
RENOWN has its 
doors, body sills and boot 
lid in Birmabright BB2 


alle 


LIGHTER... STRONGER... NEVER-RUSTING 


ring us your problems 


Our Technical Department will be glad to Irma lal t 
answer, fully and frankly, any questions on 


the use of aluminium alloys in engineering Registered Trade Mark 


or manufacturing processes. Please write or 


telephone. lhe Pioneer Aluminium-M agnesium A Hoy 


BIRMETALS LIMITED - BIRMABRIGHT LIMITED » WOODGATE WORKS + QUINTON « BIRMINGHAM 32 © Tel: WOODGATE 2253 


ems 
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REGISTERED 


SUSPENSION 
CONTROL 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


UNITS 


are reduced 
as from 


APRIL 


Improved manufacturing facilities and 
large output have enabled us to share with 
our customers the benefit of reduced 
manufacturing costs. The high quality of 
Newton products and service will be main- 
tained, and the usual large and comprehen- 
sive stock carried, with over the counter, 
or twenty-four hours postal delivery. 


NEWTON & BENNET 
LETTA ROAD + ACTON - LOND 
Kepherds Bush 3443 Grams: Newsorbe 


engineers prefer 


KIRKSTALL 


CARBON & ALLOY IN ALL STANDARD 
SECTIONS. ALSO SUPPLIED, FULLY HEAT 
TREATED, TO ENGINEERING SPECIFICATIONS. 


 HORSFORTH 2821 


LEEDS. 
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AND CENTRED PER HOUR. 
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Facing 4” off each end and drilling 7%" 
centres in 24” diameter Electric Motor 
Shafts in a floor to floor time of 27 seconds, 
is typical of the high production which 
can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 


@ True faces and accurate lengths. 


@ Turned finish on faces. 


@. Eliminates subsequent facing down 
to centres or recentring. — paces 3” 


ameter. standard 
maximum bar 


We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 

Drilling Heads and Machines, Tapping 
E N G | N E ER | N G CO. LTD. Machines, Gear Tooth Rounding Mach- 
. ; ines, Special Machine Tools for High 


COVENTRY move: covery 


Rathbone /1665 


07 


Rathbone 


AUTOMOBILE ENGINEER, May 1953 


— 
. 
Vices | 
jameter. 
capacity of OF 6” 
vength 
Standard bed lengths to 
4g” or 72” long: 
work up to 24", 
: Production 
Mi 
| SINCE 
ae 
‘DS AVENUE: LONDON -E.C.3. : 
E.C.3. Phone ROYAL 4861 
125 


HOW WILMOT BREEDEN 
Protect Chromium Plate 


Chromium plate plays a big part in the business of 
Wilmot Breeden Ltd. 
bumpers fitted to British ears, as well as radiator grilles, 
door handles and many other chromium plated fittings. 

But there's a journey sometimes a long one 
the Wilmot Breeden Works and their customers’ assembly 
plants. 


between 


And each handling, each move, means another 


chance of scratches on glittering surfaces. 

Wilmot Breeden use Permacel Cloth or Crepe Paper 
Masking Tape to protect plated parts. Thus wrapped, 
they are proof against the hazards of a long journey. 


There are Permacel Cloth 
on Crepe Paper Vasking 
Taupe s for all which 
need masking hefore pat 


or protecting in transit, 


They stick instantly and 

firmly toany surface. They 

always come away easily 
and « leanly. 


Masking Taye 

follow readily the sharpest 

curves and are unaffected <> 

hy the chemicals and sol- 

vents normally used in 
paints and dopes, 


bor samples and quotations write 


They produce SO” of all the 


In standard sizes Or to 
own specification. 


Our catalogue will help 
you select a type and 
size of chuck most suit- 
able to your own needs. 


your 


Write for your copy today. 


J. H. HUMPHREYS & SONS 


Blackriding Electrical Works, Werneth, Oldham 
’Phone: MAIn 1651 


no 
nut 
can 
turn 


When it ts essential 
that a nut remains 

tight, use a Grover 

lok spring Jockwasher 
which have been contin- 
uously manutactured by us 
We also make 


since 1875. 


square and flat section washers. 


Write for fully illustrated leaflet to Dept. ‘W’ 


GROVER £ COLTD 


BRITANNIA ENGINEERING WORKS, CARPENTERS RD., LONDON, E.15 
Phone: Maryland 4342-3 


P.3158 
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No ovdimary 
castings hese... 


they're WHITEHEART Malleable IRON 
CASTINGS . . . prime products of a 
first-class foundry. Superlatively 
moulded and sound as_ they 
come. Let us have your 
enquiries. 


WIGGIN 


WHITEHEART} 
Walleable 


IRON CASTINGS 


J. & J. WIGGIN LTD. 
Woodhall St., Bloxwich 
STAFFS. 


But YOU CAN HAVE 
in the many henefits 


DRAUGHT EXCLUDERS 
HIDEM BINDINGS 
WING PIPINGS 
WELTINGS ETC 


H. G. GRAHAM & SON LTD. 


CAMCOL HOUSE. DORRINGTON STREET LEEDS 2 


Factories 
19/21, DORRINGTON STREET 
and PERSEVERANCE MILLS 
Tel 22841 (2 Lines) 


(/ 
London Office 
30. Leysian Buildings. 112, City Rd EC 1 


Telephone Clerkenwell 9130 


Tel.: 5038/9. 


Resident Representative :— Mr. D. A. ATKIN, 9, Queens Road, Coventry. 
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Radiator 


to your 
REQUIREMENTS 


We have had considerable experience the 
economic production of radiator grilles in square 
or diamond wire mesh, and indeed for ten years 
we supplied the needs of one of the biggest 
companies in the trade. The above illustration 
reproduced by courtesy of Ford Motor Company 
Lid. shows a typical example. We invite your 
enquiries for radiator grilles and other repetition 
wire panel work. 


MOSS’ WIRE MILLS LTD 


123 Greenwich South Street, London, S.£.10, Tel.: TIDEWAY 3281 


dm 
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BRIGHT STEEL 


BSF A:N-C 
U.N.C U:N-F 
WEST BROMWICH STAFFS 


QUICK DETACHABLE PIPE COUPLING 


for use on trailers with tractor controlled position. Rotate sleeve for safety 
brakes. Body ‘A’ fixed on back of loc 

tractor, operation is as follows: Couplings rustproofed. Can be used 
Move sleeve ‘B’ back, this allows steel for vacuum or pressure. Standardised 
retaining balls to open and release cone by S.M.M.T.; in’ general use in 
‘Cc’, When connecting, hold sleeve ‘B’ America. Safe working load of 4,000 
back while inserting cone. Internal Ibs. per sq. inch. Can be supplied with 
spring then returns sleeve to “locked” an automatic shut-off valve. 


FEENY & JOHNSON LTD WEMBLEY 


Telephone: WEMbley 4801/2 


NITRIDED 


NITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 
Particulars from 


NITRALLOY LIMITED 


25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitralloy, Sheffield, 
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CORONATION NUMBER — MAY 8 


Two special features—in ONE issue 


“MOTORING IN SIX REIGNS” “BRITISH CARS FOR THE WORLD” 


Tells the whole story of motoring over 50 years, — Provides up-to-the-minute, tabulated details on 
including a review of the interest shown by Her __ sales points, specifications, prices and perfor- 
Majesty the Queen; a biography of leading firms = mance of British cars. The price for this great 
in the industry; and a history of the motor sport. | DOUBLE issue is as usual Is. 


Make sure of your copy—order from your newsagent NOW 
Price is as usual Is. 


ILIFFE & SONS LIMITED DORSET HOUSE STAMFORD STREET LONDON 


Remember, Brands - guarantee 
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we are specialists in their manu.acture and can make the:n 
to any specification from ‘008” to 1” orifice in any metal. 


In addition to the Motor Industry some of the other trades for 
which we manufacture are the Aircraft Industry, Paint Spraying, 
Crop Spraying, Gas Heaters, Sand-Blasting, Bottle Washing 
Machinery, etc. 


Maybe you have a problem Jet or Nozzle—why not 
let us quote you? SEND FOR FULL DETAILS TO: 


SOUTH END, CROYDON, SURREY. Telephone: CROydon 3158/9 


TOCK RAN 


Ventlite 


An adaptable roof light 
and ventilator for build- 
ing-in on buses, luxury 
coaches and vans. 
Coachbuilders will 
appreciate the ease of 
fitting, the compact, neat 
appearance and the fine 
finish. Thoroughly 
weatherproof. 


Full technical data on request. 


OR WRITE FOR Weathershields. 


DATA SHEETS BISHOP STREET, BIRMINGHAM, 5, ENGLAND 
ANDERTON SPRINGS LTD.,- BINGLEY - YORKSHIRE 


b 


-Gl 


Silencers of all types, for Cars, Commercial Vehicles, 
Tractors and Marine purposes. 


Any type of Silencer made to your own specifications 


Straight thro' — Two — Three and Six pass, also 
Standard Baffle Type. Enquiries cordially invited g 


ALBION MILL CLAZ EBURY NR 


Tel: Culcheth 2167/8 -Cul 3133. Grams: Perfecto 
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so often 7 


Because a new Roof in Heywoods 
Patent Glazing is planned to be installed with- 
out a single moment's loss in production. It 
gives vou as much as 50°. more light and lasts 
for years without maintenance costs. Is your 
old roof needing re-glazing? If so the best 
thing is to discuss it first with one of our tech- 
nical representatives... on his instructions we'll 
plan it, and complete it quickly, to your entire 
satisfaction. 


PATE AZING 
HEYWOODS 
OF HUD 


RSFIELD 


W. H. HEYWOOD,& CO. LTD. 
HUDDERSFIELD, YORKS. 
Telephone: 6594 (5 lines) 

Branches at: London, Manchester, Newcasile-on- 
Tyne, Belfast, Dublin, Leicester, Coventry, Liverpool, 


Birmingham, Bristol, Plymouth, Nottingham, Glas- 
gow and Edinburgh 


ndh 17880 


Equip with 
KING DICK 


The Sixth Edition of the King Dick Catalogue 
is now available for your use. 


We invite manufacturers, wholesalers, dealers, 
garages and fleet operators to write for their a | ) ‘ey’ / 
copy of this new publication. 


ABINGDON WORKS KINGS RO + TYSELEY~ BIRMINGHAM 11+ ENGLAND 
R/T137 4 


AUTOMOBILE ENGINEER, May 1953 131 


a 
y 0 ou see LY Sl n — 
ch 
: 
: CID GD GN 
PPP 
4 
the 
& y 


CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4 -. Each 
paragraph charged separately. Box number 
5 words—-p.us Advertisements for the 
June, 1953, issue should be (‘o hand not later 
than first post May 27th. No responsibility 
accepted for errors. 


The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour «nd Nattonal 
Service etc. tf the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she cr the employer is excepted from 
the provisions of The Notification of Vacancies 


Order, 1952 
SITUATIONS VACANT 
DESIGN Draughtsmen required. Must be 


familiar with Automotive Vehicle design 
and preferably have attained Higher National 
Certificate standard Progressive positions for 
suitable applicants. Apply in writing giving full 
particulars to Douglas Equipment Limited, 
Kingsditch Lane, Tewkesbury Road, Cheltenham 
[4641 


| STRICAL Engineer required for the 
4 development of electro-mechanical equipment 
for automotive applications The post offers 
considerable scope for advancement, but experience 
in this field is essential, as is also a practical and 
resolute approach to design problems. The vacancy 
is in the London area, and applicants should state 
clearly their qualifications, experience and salary 
required, quoting reference Box 6412, 
Automobile Engineer [4668 
{HIEF Development Engineer required for work 
on ignition equipment for reciprocating and 
turbine engines and allied problems. Candidates 
should be qualified engineers with some experience 
in the direction of a development group, but prac 
teal experience with engines of various kinds, 
coupled with aptitude for this kind of work, is 
quite essential, Applicants should write quoting 
reference ©.E.12, giving full particulars of their 
training, experience and qualifications, and indicat 
ing the salary expected, to Box 7006, c/o 
Automobile Engineer [4669 
TRICAL Engineers required by well 
4 known firm in West London for new project 
design and development work on commercial 
vehicle ond other low voltage electrical equipment 
B.Sc., H.N.C. or equivalent qualification essential 
Previous development work desirable, but con 
sideration given to graduates without experience 
Pension Scheme. Opportunity for advancement 
Box 7003, c/o Automobile Engineer [4658 
AN energetic and versatile Designer is required 
- to take charge of the Drawing Office in the 
Engine Research Department of a large Engineer 
ing Firm in the Midlands. Salary according to 
experience and qualifications Box 7004, co 
Automobile Engineer [4659 
JELL known North of England motor manu 
facturers require experienced Car Designer 
Draughtsman. Write in first instance, giving full 
details of age, qualifications, experience and salary 
required to Box 7005, c/o Automobile Engineer 
[4660 
THE Villiers Engineering Company Limited, 
Marston Road, Wolverhampton, require the 
services of an experienced Des’ gner/ Draughtsman 
for internal combustion engines and transmission 
work The position offers unique opportunity 
and scope for a suitable man. A Degree or Higher 
National Certificate in Engineering desirable A 
good salary with future prospects, together with 
Superannuation Scheme is offered Apply in 
writing giving full particulars of education, 
experience, age and salary required to Personnel 
Manager at above address [4661 
DESIGNERS and Draughtsmen required to 
work on new automotive chassis component 
pro ects Experience in the design of motor 
vehicles and qualifications to H.N.C. standard 
preferred Starting salary up to £750 pa, 
depending on age, experience and qualificat ons 
London area, Write, full particu'ars, to Box 7016, 
«0 Automobile Engineer [4676 


JRODUCTION Engineer wanted for factory 
producing automobile parts in the South of 
England. Preferably a having served his 
time as apprentice with experience of centre lathe 
and automatic machinery Salary according to 
ability and prepared to pay up to £2,000 a year 
for the right man, No others need apply. Write 
Box M.988, c/o Streets, 110, Old Broad Street, 
B.C.2 [4667 
JOSEPH LUCAS Ltd. require a first-class auto 
*? mobile engineer for the cold room section of 
their Proving Laboratory Duties include inves- 
tigation into the starting of I.C. engines under 
low temperature conditions and allied 
Applicants should be of degree standard and 
experience in the testing of automobile engines 
is desirable Please reply stating qualifications, 
experience and age, quoting reference PM/D/57 
to Personnel Manager, Joseph Lucas Ltd., Great 
King Street, Birmingham [4673 


SITUATIONS VACANT 
ASSISTANT Factory Manager vacancy 
- exists in a factory employing about 1,000 
people engaged principally in the manufacture of 
highly specialized competitive and mass produced 
light automotive products Applicants should be 
between to 40 years of age, with a good tech 
nical traming and experience in the responsibilities 
1 factory management, and in their application 
should give particulars of their experience and state 
salary expected, quoting reference C.E.13 to Box 


7007, Automobile Engineer {4770 
VERY experienced Automobile Designer is 
. required by an old-established Coventry firm 


for am interesting new project. Experience of the 

design of complete chassis including engine and 
transmission is essential 

dLEASE give summary of experience and salary 

required. Reply to Reference MC, Box $815, 

« 0 Automobile Engineer. [4675 


CON ROD 
BOLTS 


for the 


AUTOMOBILE 
INDUSTRY 


Made to customer's specification 


in any quantity. 
/ arts from the bar 


in any metal, particularly ae 
which are not produced by : 
head or roll threaded spot : 
consult the specialls 


machinists. 


M.C.L. & REPETITION LTD. 
POOL LANE - LANGLEY - BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757. 


For precision P 


cold 


Holdens 


BALL & ROLLER BEARINGS 


Needle 
Bearings 


Steel 
Balls 
Quick Delivery 


INSLEY LTD 


21-22 Poland St., London W.1. GER 6104 & 2730 


COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 


Telephone : HOP 1784. LONDON, S.E.1 


SITUATIONS VACANT 
JPORD Motor Company Limited, of Dagenham, 
Essex, require the following staff. Salaries in 
accordance with experience and qualifications. 
Rep.y to Salaried Personne! Department. 
(1) For Service Department. 
"WO Technical Assistants, H.N.C., knowledge 
of L.C. engines, one with specialist diesel 
experience, 


QERVICE School Instructor. O.N.C. 


ASSISTANT Claims Correspondent. Age not 
«*% more than 23. Good theoretical and practical 
grounding in automobile engines; above average 
basic education. Further training given. 

(2) For Export Division. 

M EN to train as Overseas Service Representa- 
+ tives. Age not more than 24. Thorough 
automotive grounding. O.N.C. advantageous. 
CROWN Agents for the Colonies. [4662 


ECHNICAL Instructors (Motor Mechanic) 
required by the Government of Nigeria for 
the Education Department for two tours of 18-24 
months or three tours of 10-12 months 
with prospect of permanency. Commencing 
salary according to age and experience in the scale 
£750 rising to £1,175 a year including expatriation 
pay. Outfit allowance £60. Free passages for 
ofcer and wife and assistance towards cost of 
children’s passages or their maintenance in this 
country. Liberal leave on full salary. Candidates, 
not over 40, must have served an apprenticeship 
as a motor mechanic and must be experienced 
practical tradesmen. ‘They must hold a City and 
Guilds Full Technological Certificate in Auto- 
mobile Engineering Practice or an equivalent 
qualificauon and should have had experience of 
apprentice training. 
A PPLY at once by letter, stating age, full name 
42 in block letters, and full particulars of quali- 
fications and experience, and mentioning this paper 
to the Crown Agents for the Colonies, 4, Millbank, 
Londor, S.W.1, quoting on letter M.29071.B. 
The Crown Agents cannot undertake to acknow- 
ledge all applications and will communicate only 
with apolicants selected for further consideration. 
W ORKs Manager required by small Com- 
mercial Vehicle manufacturing firm. Appli- 
cant must be conversant with vehicle design and 
production methods, and have attained fligher 
National Certificate standard or similar qualifi- 
cations. State full details of experience. Box 
5693 c/o Automobile Engineer. [4642 
SITUATIONS WANTED 
ESIGN Engineer, 35 years, Nat. Cert. and 
Mech.E. standard, 15 years engine (pet. and 
C.1.) gearbox and chassis design, accustomed to 
responsibility, seeks position needing initiative and 
self-reliance. Box 7008, c/o Automobile Engineer. 
PATENTS 
"WYHE Proprietor of British Patent No. 633442 
for “Improvements in Sectional Air-Bags for 
the Repair of Pneumatic Tyre Covers,” desires to 
enter into negotiations with a firm or firms for 
the sale of the patent or for the grant of licences 
thereunder. Further particulars may be obtained 
from Marks & Clerk, 57 and 58, Lincoln’s Inn 
Fields, London, W.C.2. [4657 
‘E\HE Proprietor of British Patent No. 586166, 
entitled “ Back Siphonage Prevention, Anti- 
Back-Flow and Vacuum Breaking Valve and 
Method of Operation,”’ offers same for licence or 
otherwise to ensure practical working in Great 
Britain. Enquiries to Singer, Stern & Carlberg. 
14 East Jackson Boulevard, Chicago 4, Illinois, 
USA [4664 
THE Proprietor of British Patent No. 617228, 
entitled “ Improved Clutch for Controlling 
Electrically the Mechanical ‘Transmission — of 
Power,” offers same for licence or otherwise to 
ensure practical working in Great Britain. Enquiries 
to Singer, Sterm & Carlberg, 14 East Jackson 
Boulevard, Chicago 4, Illinois, U.S.A, [4666 
"IYHE Proprietor of British Patents Nos. 615623 
and 614633, entitled “Gas Testing Apparatus” 
and “ Exhaust Gas Analysis Apparatus,’ respec- 
tively, offers same for licence or otherwise to 
ensure practical working Great Britain. 
Enguiries to Singer, Stern & Carlberg, 14 East 
Jackson Boulevard, Chicago 4, Illinois, U.S.A. 
CAPACITY AVAILABLE 
(GERMAN factory fully experienced in produc 
tion of high precision components for 
automobiles and engines, heat-treating and grinding 
a speciality, can quote orders at reasonable prices 
and short delivery. Has experience of English 
sub-contract’ work and fully equipped to deal 
with English threads and limits. Enquiries to 
Brauer, Schreyerstrasse 13, Kronberg i, Taunus 
Germany. [4672 
FINANCIAL PARTNERSHIPS 
[ NVENTOR- DESIGNER has Prov. Pat. on new 
idea for Rotary Type engine, oil, steam or 
petrol, gas, etc., also other ideas not yet covered 
for new type clutch gear, self-change, and car 
chassis. Would like to meet motor manufacturer 
for practical experimental purposes, etc., of same 
Box 7009, c/o Automobile Engineer. [44674 


MEK-ELEK Engineering Ltd 
17 Western Road, Mitcham, Surrey. 


THE ANTI-FRICTION BEARING CO. LTD., 
HARFORD STREET, 
BIRMINGHAM, 19. 

Manufacturers of Plain Bearings in Gun 

Metal Steel and White Metal. 


Tel. Nos: NORthern 2024-5 
Tel. Add: *Antifric’’ "Phone, Birmingham, 19. 


THE ALL STEEL 
(that never lets go! 


FORTIS TOOLS LTD - 91 STATION ST., BIRMINGHAM 
or your local dealer 


| 
| 
\ 
\ 
\ 
\ 
\ 
\ 
| 
| 
| 


Maximum 
N° 3A CAPSTAN LATHE 


Height of Centres. . . . 


Spindle Hole . . . 13” 
Auto Chuck will take Dia... 14” ‘ 
Swing over Bed, Max. Dia. « 134” 
Swing over Cross-Slide . . e « 7 


Ward machines 

are designed and 

built to get the best 

out of tungsten- 
carbide, their 

¥ metal removing 
capacity being lim- 


ited only by the 
cutting tools used. 


SELLY OAK BIRMINGHAM 2S 
TELEPHONE SELLY OAK 113! 


The items illustrated show only a 
few of the automobile components 
manufactured by us for the auto- 
mobile trade in our self-contained 
factory. 

We manufacture our own Press 
Tools; Fabrications, Spinnings, 
Assemblies, and are able to under- 
take all kinds of Metal Finishes. 


PETROL PUMPS — HUB CAPS — DUST COVERS 


ADAMS BROS. & BURNLEY LTD. [iiagaicauin 
produced with 


Multi-tool set up 


Elmgrove Road, Harrow, Middlesex. 
Telephone: HARROW 6411 (5 lines) 


AIR CLEANER ASSEMBLIES — PETROL TANKS — WING COVERS — WING STAYS 
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a SPIRE 
SPEED NUT 


types of N.P.K. 
Controlled’ which means, 


Nettlefolds other screws, 
‘Quality 
quite simply: first class fastenings. 


Type “J’’ can also be supplied with the well known 


Phillips Recess Heads. 


TH STREET, BIRMINGHAM, 18 


s/p nex/2904 


ANNOUNCEMENTS 


PAGE 
126 


Like 
Type 


Nettlefolds N.P.K. Type ‘‘J”’ sheet metal] screws have 


been specially designed for use with Spire Speed are 


Nuts. 
speeds assembly 


They are made with a coarse thread which 


still further by requiring fewer 


turns to tighten. 


If it's a question of N.P.K. Hardened Self Tapping Screws 
get in touch with 


GUEST KEEN& NETTLEFOLDS(MIDLANDS) LTD. SCREW DIVISION: BOX 24, HEA 


INDEX TO MANUFACTURERS? 


PAGE 


131 & Sons 


Humphreys, J. H., 
Hford, Ltd. 98 
lliffe & Sons, Ltd. 129, 90 


Imperial Smelting 
iad. . : Cover iii 
132 


Ransome & Marles Co. 
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Surridge’s Patents, Ltd. ‘ 
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M.C.L 
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Mek-Elek Engineering, Ltd Terry, Herbert, & Sons, Ltd. 
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Lt Gas Council, The Midland Develop- Ltd. 
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Philidas Division of Whitehouse 
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Unbrako Socket Screw Co., Ltd. 
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The 
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Ward, H. W., & Co., Ltd. 
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Weathershields, Ltd. 
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Pyrene Co., Ltd., 


106 10 100 


Printed in Great Britain for the Publishers, ILIFFE & SONS I rD., 
Birmingham 3. “Automobile Engineer’? can be obtained abroad from the following: 
A. H. Wheeler & Co. CANADA The Wm. Dawson Subscription Service Ltd. 

Wm. Dawson & Sons A.) Laid) UNITED STATES Ihe International News Co 


Dorset House, Stamford Street, London, S.E.1, by James Cond Ltd., Charlotte Street, 
AUSTRALIA & NEW ZALAND: Gordon & Gotch Ltd. INDIA 
Gordon & Gotch Ltd. SOUTH AFRICA: Central News Agency Ltd. 
Entered as Second Class Matter at the New York, U.S.A., Post Office 


Ss MASS SSN Ss 
= Wwe 
SS MCE NX 
PAGE 
over i 
119 
38 
116 
67 
70 
: 92 
46 
86 
88 
102 
111 
90 
112 
128 
21 
56 
61 
124 22 
4 
16 
20 
60 
50 
76 
92 
120 
: 6, 27 126 i4 96 
29 52 
118 134 695 
122 43 9 
108 06 2 
3 32 68 .. 107 
5 124 
4 2 5 4 
37 
55 15 | . 128 
101 125 129 
120 131 
100 
25 
28 
19 


DIE CASTING THE FUTURE 


No matter what the future may hold 
regarding the appearance of motor 
vehicles — radiator grilles will almost 
certainly be die cast—in one piece 
and we may safely assume they will 
be cast in MAZAK which, based on 
zinc purity of 9999+ °%, is ideal. 


now supplied in i BA I ton pallets to 


ease of handling. 


furenia LG ensure safety and 


EMBER OF THE CORPORATION 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED - 37 DOVER STREET - LONDON - W1I 
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SPECIALISED ATTENTION 


Dear Sirs, 
For the past ten years we have obtained the castings for our Much of cur eastemers’ eattiiaction |e 
Mark 16 metal spraying pistols from you. The vital close- the result, we believe, of the specialised 


attention given by every department 
to our product, and are the basis of a precision tool. The 
high standard of finish which we are able to obtain has been Consulting Service, unbiassed assist- 
ance in selecting alloy and casting 
7 process, and a wide choice of specifi- 
parts of the world. cation. All of which extra facilities 

METALLISATION LIMITED are part of the Birmai Service. 


grained structure with freedom from porosity are essentials 


extremely satisfactory to ourselves and our customers in all 


SMETHWICK 


== BIRMINGHAM ALUMINIUM CASTING (1903) 
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